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1.O INTRODUCTION

Sandia National LaboratoriedNew Mexico (SNUNM) is proposing No Further Action (NFA)
status for Environmental Restoration (ER) Site 232, which is a storm-drain outfall system from
Technical Area IV (TA-IV). ER Site 232 is listed in the Hazardous and Solid Waste Amendment
(HSWA) Module IV (U.S. Environmental Protection Agency [EPA] 1993) of the SNUNM
Resource Conservation and Recovery Act (RCRA) Hazardous Waste Management Facility
Permit (NM5890110518) (EPA 1992). The SNUNM ER Project manages ER Site 232 under
Operable Unit (OU) 1309.
In 1993, ER Site 232 was listed in the HSWA Module because the SNUNM ER Project
assumed that the two outfalls posed an environmental risk. However, no chemical releases
had been documented at either outfall. A RCRA Facility Investigation Workplan has not been
prepared for OU 1309.

1.1 Description of ER Site 232
ER Site 232 covers 0.033 acres (about 1,450 square feet [ft]) and consists of the two stormwater Outfalls 232-1 and 232-2 (Figure 1-1). In some previous plans, the outfall numbers have
occasionally been inadvertently switched. This NFA proposal consistently uses the
designations shown on Figure 1-1.

ER Site 232 is located along the northern rim of Tijeras Arroyo on unfenced, industrial land
controlled by the U.S. Department of Energy (DOE). The site is located about 100 ft southeast
of TA-IV. The topography ranges in elevation from about 5,335 to 5,355 ft above mean sea
level and slopes to the southeast toward Tijeras Arroyo. However, the site is situated above the
1OO-year floodplain. The surficial soil at ER Site 232 consists of Pleistocene-age Embudo
gravelly fine sandy loam that is underlain by the Santa Fe Group sediments. No perennial
surface water bodies are present near ER Site 232; Tijeras Arroyo is ephemeral and typically
flows about five days per year in the active arroyo channel, which is located approximately
1,600 ft southeast of ER Site 232. The depth to ground water at ER Site 232 is approximately
275 ft. The vegetation consists of scattered grasses.

1.2 No Further Action Basis
Review and analysis of all relevant data for ER Site 232 indicate that constituents of concern
(COC) at this site are less than applicable risk-based action levels. Thus, ER Site 232 is being
proposed for an NFA decision based on confirmatory sampling data
that may have been released from this solid waste management uni
an acceptable level of risk under current and projected future land u
the ER Docurbent of Understanding (NMED 1996; SNUNM 1997a).
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2.0 HISTORY OF ER SITE 232

2.1 Historical Operations
In November 1993, the SNUNM ER Project listed the two outfalls as ER Site 232. This was a
conservative measure because no chemical or radiological releases had occurred at either
outfall.
Outfall 232-1 occasionally discharges storm water from two catch basins that are located on the
southeast side of Building 970A. Engineering Sheet UAD-H13 shows that both catch basins
are plumbed to a headwall that contains the outfall pipe (Figure 2-1). The headwall is the upper
end of a four-ft wide, two-ft deep, concrete drainage ditch that is 77 ft long. No spill of a
Reportable Quantity (RQ) has occurred in the area that drains to Outfall 232-1.
Outfall 232-2 discharges storm water from seven catch basins and five roof drains that
surround Building 983. The catch basins and roof drains are plumbed to a headwall that
contains the outfall pipe (Figure 2-1). Unlike Outfall 232-1, storm water from the Outfall 232-2
outfall pipe drains directly onto the soil instead of passing through a concrete drainage ditch.
On June 1, 1994, approximately 150 to 300 gallons of mineral oil flowed onto the ground
surface below Outfall 232-2 after being spilled from an above-ground tank near Building 986
(Carlson 1994). The spill is discussed in greater detail below in Sections 3.1 and 3.2.

2.2 Previous Audits, Inspections, and Findings
Neither Outfall 232-1 nor Outfall 232-2 was listed as a potential release site as a result of the
Comprehensive Environmental Assessment and Response Program interview process
conducted in 1985 (DOE 1987). Furthermore, the outfalls were not listed in the EPA RCRA
Facility Assessment in 1987 (EPA 1987) or the Hazard Ranking System (DOE 1987).
Therefore, no previous audits, inspections, or findings are available. The environmental
information presented in Section 3.0 has been solely compiled by the SNUNM ER Project.
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3.0 EVALUATION OF RELEVANT EVIDENCE

3.1 Unit Characteristics and Operating Practices
The two outfalls were built in 1986 and are intended to reduce the amount of soil erosion
caused by storm water. Discharge of storm water only occurs several days per year. Because
no process or waste waters flow into the outfalls, waste generation logs are not maintained by
the TA-IV facility. However, National Pollutant Discharge Elimination System (NPDES)
monitoring is conducted for the TA-IV outfalls and is discussed below.
When the two outfalls were listed as ER Site 232, the potential COCs were considered to be
chromium, sodium hydroxide, hydrochloric acid, diesel fuel, mineral oil, and antifoulants
(chromates and chromosulfuric acid). This list of potential COCs was conservatively based
upon chemicals used at TA-IV. Prior to June 1,1994, no chemical releases had occurred in the
area that drains to either of the ER Site 232 outfalls. Likewise, no stained soil or stressed
vegetation had been documented at ER Site 232.

To date, no chemical spills have occurred in the area that drains to Outfall 232-1. However,
one spill of approximately 150 to 300 gallons of mineral oil has discharged from Outfall 232-2.
This is the only RQ-size spill that has occurred in the areas that drain to either outfall.
The mineral oil spilled at Outfall 232-2 was Shell Oil product Diala Oil AX. Diala Oil AX is used
as a transformer oil in the T A W accelerators and is also known at SNUNM by the name
HERMES oil.. HERMES oil is a mineral oil (hydrocarbon distillate) that primarily consists of a
mixture of aliphatic and alicyclic hydrocarbons and contains no significant quantities of EPAregulated hazardous constituents such as polychlorinated biphenyls (PCB) or volatile organic
compounds (VOC) (SNUNM 1996).
Because research operation began in 1980, TA-IV is the newest SNL technical area and has
always operated using modern environmental, safety, and health procedures and
considerations. Approximately 750 people work at the 83-acre facility. The principal mission
for T A W is the research, development, and testing of pulsed power technology. Other
activities include computer science, flight dynamics, satellite processing, and robotics. Major
facilities include the SATURN x-ray facility, the High Energy Radiation Megavolt Electron
Source-Ill (HERMES-Ill) gamma-ray facility, and the Particle Beam Fusion Accelerator-11.
Other smaller facilities include the Rocket Systems and Flight Dynamic Laboratory, the Payload
and Satellite Processing Facility, the Parallel Computing Science Laboratory, the Robotics
Laboratory, and seven small accelerators.
No ER sites are located within the TA-IV fence. Likewise, no septic tanks have been used at
TA-IV. However, 21 above-ground storage tanks (AST) and underground storage tanks (UST)
have been used, primarily for storing dielectric oil. Only ASTs are still in use at TA-IV. These
20 tanks store dielectric oil, acids, caustics, and deionized water. No USTs are currently
registered wifh the New Mexico Environment Department (NMED). A fuel-oil UST (970-1) was
removed in i994; no soil contamination was present.
AU08-WP/SNL:R4179232.DOC
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The SNUNM Storm Water Program is responsible for measuring and reporting storm-water
quality associated with storm-water outfalls located across SNUNM. The storm-water results
are reported annually in the Site Environmental Report (SNUNM 1996b). In accordance with
NPDES requirements, SNUNM submitted an Application For Permit to Discharge Stormwater Discharges Associated with industrial Activity ( S N U N M 1992)to EPA Region VI in 1992. Due
to workload constraints, the EPA has not acted on the permit. In 1996,SNUNM submitted a
multisector permit to the EPA for their approval with State of New Mexico review and
concurrence.
Five storm-water outfalls (ER Sites 230,231, 232,233,and 234) are located along the steep
northern rim of Tijeras Arroyo at the eastern and southern edges of TAW. Even though no
releases had occurred, the five TA-IV outfalls were added to the ER site list in 1993 as a
conservative measure. The S N U N M ER Project considered the potential COCs in soil at ER
Sites 230,231, 232,233,and 234 to be chromates, chromium, sodium hydroxide, hydrochloric
acid, diesel fuel, petroleum products, and mineral oil.
According to NPDES guidance, only one of the TA-IV outfalls requires monitoring because all
the TA-IV outfalls receive storm water from similar sources (Fink 1996). NPDES monitoring is
conducted at Outfall 6, which is a catch basin that is located about 50 ft upslope of ER Site 233.
During the period of April 7 to December 31, 1995,an automatic flow meter recorded stormwater flows on ten different days. Due to infrequent precipitation that rarely produces sufficient
volumes of water for sampling purposes, only two water samples (July 31 and September 15,
1992)have been collected at Outfall 6 (SNUNM 1992). Except for manganese, total dissolved
solids, and coliform, the quality of storm water was better than the federal standards for drinking
water (Table 3-1).Manganese was reported at 0.24 milligrams per liter (mg/L) (parts per million
[ppm]) which is above the Secondary Maximum Contaminant Level (SMCL) of 0.05 mg/L
(ppm). It should be noted that the metal analyses were total values, not the dissolved values
that are typically compared to drinking water standards.
Two evaporative lagoons (impoundments) are located at TA-IV and both serve similar
functions. The primary purpose of the two lagoons is to store surface-water runoff from
precipitation that collects in the sumps of the outdoor transformer-oil tank farm spill-containment
areas (SNUNM 1995a). Both lagoons are lined with synthetic geotextile membranes. Surfacewater runoff is pumped to the lagoons by manually operated sump pumps. If visible oil is
present in the sumps, a manually operated skimmer is used to transfer the skimmed oil to an oil
storage tank. Lagoon #I (ER Site 77)is located to the south of TA-IV and also receives
nonroutine water and transformer oil spills from floor trenches in Buildings 981 and 983. The
capacity of Lagoon #I is 137,000gallons. Lagoon #2 is located in the eastern part of TA-IV
and also receives nonroutine water and transformer oil spills from floor trenches in Building 970.
The capacity of Lagoon #2 is 127,000gallons.

AL@8-961WP/SNLR4179232.DG€

Table 3-1
Comparison of Federal Drinking Water Standards to Maximum Concentrations Present in
Storm-Water Composite Samples Collected at NPDES Outfall 6 (Catch Basin Above
ER Site 233) on July 31 and September 15,1992 (SNUNM, 1992)

All water analyses performed by the Quanterra EnvironmentalServices, Inc., laboratory
BOD = Biochemical oxygen demand.
cVlOOmL = Colonies per 100 milliliter of water.
COD = Chemical oxygen demand.
Drinking Water Standards: MCL = Maximum Contaminant Level; MCLG x Maximum Contaminant Level Goal; SMCL = Secondary
MaximumContaminant Level (EPA 1996). The lead value is an action level.
EPA = U.S. Environmental ProtectionAgency.
HPLC = High performance liquid chromatography.
mg/L = Milligram(s) per liter (ppm).
mrem = Millirem(s).
n.s. = Not specified (EPA 1996).
pCdL = Picocurie(s) per liter.
PCBs = Polychlorinatedbiphenyls.
ppm = Part(s) per million.
SVOC = Semivolatile organic compound(s).
TDS = Total dissolved solids.
TKN = Total Kjedahlnitrogen.
TSS ITotal suspnded solids.
VOCs = Volatileorganic compounds. The reported concentrationsof VOCs (2-hexanoneat 0.
m$ (pprn), and acetone at 0.0723 and 0.110 mg/L (ppm) are consideredsuspect because all three VOCs are common laboratory
contaminants (Bleyler 1988).
AUOB-!46M'PISNLR4179232.DOC
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The lagoons are regulated by NMED under "Surface Water Discharge Plan 530" (DP-530). The
SNUNM Water Quality Program conducts semiannual inspections that include the
measurement of the water levels and the collection of water samples. To date, water has not
overflowed onto the ground surface. The water is analyzed for major ions, total dissolved solids
(TDS), volatile organics, and extractable organics. Water quality results have not necessitated
the pumping of the water for off-site disposal. NMED inspected the surface impoundments
twice during 1995; no deficiencies were noted. The SNUNM Water Quality Program submits a
lagoon-monitoring report to NMED on a semiannual basis. The report includes water level
measurements and analytical data for the storm water.

3.2 Results of SNUNM ER Project Sampling/Surveys
This section discusses the various types of environmental investigations that have been
conducted at ER Site 232.

3.2.1 Summary of Prior Investigations
The following sources of information, presented in chronological order, were used to evaluate
ER Site 232:
Annual Site Environmental Reports from 1985 to the present

SNUNM Facilities Engineering Drawings
Unexploded Ordnance/High Explosive (UXO/HE) Survey
Radiological Survey
Cultural-Resources Survey
Sensitive-Species Survey
TA-IV Environmental Assessment
Voluntary Corrective Measure (VCM) and Confirmatory Sampling at Outfall 232-2
Confirmatory Sampling at Outfall 232-1
Photographs and field notes collected by the SNUNM ER staff

3.2.2 UXO/HE Survey
e "

"

I

-.

A visual survey for UXO/HE material was conducted in 1994. No UXO/HE materials were
present at ER Site 232 (S

~96/wprSNLR4179232.bOC
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3.2.3' Radiological Survey
In 1994, a surface scan for beta-gamma radiation was conducted using a gamma scintillometer
(Eberline ESP2 portable scaler with SPA-8 sodium-iodide probe) and a beta-gamma detector
(ASP-1 with HP260 Geiger-Mueller Pancake Probe). No beta or gamma anomalies (defined as
more than 30 percent above natural background) were found.

3.2.4 Cultural-Resources Survey
The potential for cultural resources has been evaluated for ER Site 232. A 100-percent
coverage pedestrian survey was conducted by an archaeologist in 1994. No cultural resources
were evident in the vicinity of the outfalls '(Hoagland 1994).

3.2.5 Sensitive-Species Survey

*

Three biological surveys have been conducted in the vicinity of ER 'Site 232. IT Corporation
(IT) has conducted two surveys (IT 1994), and an additional biological survey was conducted as
part of the "Environmental Assessment for Operation, Upgrades, and Modifications in SNUNM
Technical Area IV" (SNUNM 1996~).The location of ER Site 232 along the northern rim of
Tijeras Arroyo is in the vicinity of TA-I, TA-II, TA-IV, Pennsylvania Avenue, a skeet range, KAFB
Landfill 8, and the Albuquerque International Sunport. The vicinity of ER Site 232 has been
significantly disturbed by construction activities; no undisturbed natural habitat remains.
Vegetation is limited to scattered ruderal plants. Sufficient food, water, and cover are not
available to support wildlife. No federally listed endangered or threatened species (plants or
animals) or state-listed endangered wildlife species (Group 1 or Group 2) are known to occur
within the vicinity of TA-IV. No natural water bodies or wetlands are present, and all surfacewater flows are intermittent and occur only during periods of precipitation. Therefore, the
potential impact of soil contamination upon biological resources is negligible.

3.2.6 Scoping Sampling
Scoping sampling was not performed at ER Site 232 because the site was thoroughly sampled
before the SNUNM ER Project initiated the scoping-sampling program.
In 1994, the soil around both outfalls was sampled for all relevant COCs. Outfall 232-1 has
been sampled for the conservative list of COCs discussed in Section 3.1. Outfall 232-2 has
been sampled for both the conservative list of COCs and for HERMES oil. Sodium hydroxide
and hydrochloric acid were not considered to be COCs for the remainder of this NFA because
these chemicals were not expected to persist in the environment due to the buffering capacity
of the soil. Soil sampling has demonstrated such buffering capacity along the TA-1 acid-waste
line (SNUNM, 1995b). The sampling results for Outfalls 232-2 and 232-1 are discussed below
in Sections 3.2.7 and 3.2.8, respectively.

AL/DB-96/WP/SNLR4179232.DOC
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3.2.7 VCM and Confirmatory Sampling at Outfall 232-2
In June 1994, SNUNM implemented a VCM to remediate the oil spill at Outfall 232-2. The
VCM involved soil sampling and the excavation of oil-contaminated soil.
As mentioned previously, approximately 150 to 300 gallons of mineral oil was discharged from
Outfall 232-2 in June 1994. The resulting oil-stained area down slope of Outfall 232-2 was
about 50 ft long with a width that varied from about 3 to 5 ft. The day after the spill, the Outfall
232-2 area was screened for UXO/HE and beta-gamma radiation anomalies. No UXO/HE
material was evident (SNUNM 1994a). A surface radiation survey was conducted using a
gamma scintillometer (Eberline ESP2 portable scaler with SPA-8 sodium-iodide probe) and a
beta-gamma detector (ASP-1 with HP260 Geiger-Mueller Pancake Probe). A 30-second
integrated count was performed at each sampling location. No beta or gamma activity more
than 30 percent above natural background was found (SNUNM 1994b). For additional
radiological characterization, three soil samples were collected on the site and a fourth soil
sample was collected approximately 10 ft from the outfall drainage to represent background.
Gamma spectroscopy was run on these four soil samples (RPO-1, RPO-2, RPO-3, and RPO-4)
by the SNUNM Radiation Protection Operation Department laboratory. No radioactive
contamination was evident (SNUNM 1994b).
Although mineral oil is not a RCRA hazardous waste or a RCRA hazardous substance, cleanup
of the oil spill was required under the provisions of the National Oil and Hazardous Substances
Pollution Contingency Plan (40 CFR 300). With the depth to groundwater being approximately
275 ft at ER Site 232, the cleanup goal for the removal of oil-contaminated soil was 100
milligrams per kilogram (mg/kg) (ppm) (Brinkman 1994).
The VCM was conducted in July through November of 1994 to remove soil contaminated with
mineral oil above 100 mg/kg (ppm) total petroleum hydrocarbons (TPH). The contaminated soil
was removed with a backhoe and stored in Wrangler bags or roll-off bins. The resulting trench
'
began at the headwall (i.e., the outlet of the cement culv&) and proceeded southeastward for , /;"..,
'-5
about 75 ft (Figure 3-1). The average depth of the trench was about 5 ft. At the headwall, the
trench was excavated to a depth of about 9 ft. The southern end of the ditch varied in depth
from about 4 to 10 ft. The final width of the trench varied from 15 to 30 ft.
Five methods were used to verify that the cleanup goal was reached:
0

Visual observation of oil-stained soil

0

The use of a Hanby immunoassay kit
Real-time monitoring with an FID
On-site analyses of soil samples by the Environmental Restoration Chemistry
Laboratory (ERCL)

AUO8-96NVPtSNl:A4 179232.DOC
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Analyses of soil samples by two off-site laboratories (Analytical Technologies, Inc.
[ATI], and Enseco-Quanterra).

The trench was progressively enlarged until all the oil-stained soil was removed. A total of
79 soil samples were analyzed by immunoassay and flame ionization detection (FID). To
facilitate the excavation work, 29 soil samples also were analyzed on a 24-hour basis at the AT1
laboratory in Albuquerque. Nine soil samples were also submitted to the Enseco-Quanterra
laboratory. Table 3-2 lists the combined analytical results for the 38 soil samples sent to the
Enseco-Quanterra and AT1 laboratories.
The total amount of excavated soil was approximately 429 cubic yards. The soil was disposed
of off-site after being determined to be a nonregulated substance and not a RCRA hazardous
waste or a radioactive waste. The soil was shipped to the United States Pollution Control lnc. Grassy Mountain facility at Clive, Utah.
For verification purposes, both SNUNM and NMED personnel collected confirmatory soil
samples along the edges and floor of the trench (Figure 3-2). The 12 samples collected by
SNUNM personnel were analyzed for TPH and RCRA metals by the Enseco-Quanterra
laboratory. TPH was not reported in 11 of the 12 samples above the detection limit of 20 mg/kg
(ppm) (Table 3-3). One sample had a TPH concentration of 31.6 mg/kg (ppm). The metal
concentrations for the SNUNM-collected samples are discussed further in Section 3.4.1, Risk
Evaluation.
The three verification split-soil samples collected by NMED are NMED 232-eastENUNM
015885, NMED 232-wesVSNUNM 015886, and NMED 232-undisturbedSNUNM 015887
(Figure 3-2). The NMED Laboratory in Santa Fe analyzed the samples for VOCs and SVOCs
by EPA Methods 8240 and 8270, respectively (NMED 1996). No VOCs were detected above
the detection limit of 0.050 mgkg (ppm). No SVOCs were detected above the detection limits
of 0.17 or 0.85 mg/kg (ppm). The NMED Laboratory in Santa Fe also analyzed the split-soil
samples for metals. As shown in Table 3-4, the maximum NMED-reported metal
concentrations compared favorably with the Enseco-Quanterra laboratory results. For example,
the NMED laboratory-reported arsenic concentration of 2.3 mg/kg (ppm) was similar to the
Enseco-Quanterralaboratory-reported concentration of 2.1 mg/kg (ppm).
Radiological analyses were also performed by the NMED Laboratory using EPA
Method 900.0/9310 on the three split samples (two trench samples and one undisturbed
sample) and an additional undisturbed-duplicate sample. The two trench samples had gross
alpha activities that ranged from 2.1 1 to 2.15 picocuries per liter (pCi/L). The two undisturbedsoil samples had gross alpha activities that ranged from 2.47 to 3.32 pCi/L. The trench
samples had gross beta activities that ranged from 2.54 to 3.49 pCi/L. The undisturbed-soil
samples had gross beta activities that ranged from 3.07 to 4.06 pCi/L. No radiological
contamination was evident because the trench-soil samples yielded activities that were below or
-r
within the range of the undisturbed-soil sample activities (NMED 1996b).
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Table 3-2
TPH Analytical Results for Soil Samples Collected During and
After the Soil-Excavation VCM at Outfall 232-2

AT1 = Analytical Technologies, Inc., Albuquerque, New Mexico.
BGL = Below ground level.
D = Delineation (sample used for guiding further soil excavation).
E-Q = Enseco-Quanterrain Arvada, Colorado.
mgkg = Milligram(s) per kilogram.
NE = Northeast.
ppm = Parts per million.
TPH = Total petroleumhydrocarbons.
SE = Southeast.
SW = Southwest.
V = Verification (sample used to confirm that contaminated soil >lo0ppm TPH was fully excavated).
VCM = Voluntary corrective measure.
Analytical Method: EPA Method 418.1.
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Figure 3-2
ADS 1309 ER Site 232
Soil Sampling Locations
at Outfall 232-1

Legend

4’

Soil Sample Location
Headwall for Outfall 232-1

10 Foot Contour (ftMSL)
Concrete Stormwater Structure
ER Site 232-1

I
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Table 3-3
RCRA Metal and TPH Analytical Results for the 12 Verification-SoilSamples Collected in the
Trench Below Outfall 232-2 to Confirm that Soil Greater than 100 mg/kg (ppm) of TPH Was Completely Excavated

EPA = U.S. Environmental Protection Agency.
mflg = Milligram(s) per kilogram.
n.a. = Not analyzed.

oratories: Enseco-Quanterra in Arvada, Colorado for samples collected by SNUNM; NMED laboratory in Santa Fe for samples collected by NMED.
hods for Enseco-Quanterra: EPA Method 6010 for all metals. except EPA Method 7471 for mercury.
hods for NMED: EPA Method 6010 for all metals, except EPA Method 7471 for Hg and EPA Method 7060 for As. EPA Method 8240 for VOCs and
lits (duplicates): SNUNM 015885 = NMED 232-east; SNUNM 015886 = NMED 232-west, SNUNM 015887 = NMED 232-undisturbed.

I

I

0

Based on the chemical analyses of the verification samples (Table 3-2) all of the mineral-oil
contamination greater than the 100 mg/kg (ppm) cleanup goal was successfully excavated.
Thus, Outfall 232-2 poses no significant risk to human health or the environment.
Section 3.4.1, Risk Evaluation, summarizes the risk assessment discussion for metals, VOCs,
SVOCs, and radionuclides that is presented in Section 6.1.
At the conclusion of the VCM field activities, the drainage below the outfall was backfilled with

soil and the preexcavation grade was reestablished.

See Section 3.2.9 for a summary of quality assurance/quality control (QNQC) results relevant
to sampling at Outfall 232-2.

3.2.8 Confirmatory Sampling at Outfall 232-1
Two soil sampling investigations, September 1994 and September 1995, were conducted at
Outfall 232-1. The first investigation collected eight soil samples with four surface (0 to 6
inches) and four shallow-subsurface (6 to 36 inches) soil samples being collected at the most
likely locations of contamination. Four of these eight samples (232-03-A, 232-03-B, 232-04-A,
and 232-04-8) were collected next to the headwall outfall pipe with the other four samples
(232-01-A, 232-01=B, 232-02-A, and 234-02-8) collected at the farthest extent of visible erosion
and scour (Figure 3-2).
Table 3-5 lists the maximum metal concentrations in the Outfall 232-1 soil samples. The metal
concentrations are discussed further in Section 3.4, Risk Evaluation.
Table 3-6 compares the maximum radionuclide activities in Outfall 232-1 soil. Two samples,
232-01-A and 232-03-A were analyzed by the Enseco-Quanterra Laboratory and had similar
background levels as the four samples (232-01-A, 232-01-B, 232-03-A, and 232-03-B) that
were analyzed by the Radiation Protection Sample Diagnostics laboratory. The radionuclides
are discussed further in Section 3.4,Risk Evaluation.
Table 3-7 contains all reported concentrations, including "J" and "B" values, for both VOCs and
SVOCs. No VOC or SVOC contamination was detected in the Outfall 232-1 soil samples. One
organic compound was reported with qualification. Four soil samples had 2-butanone
concentrations of 0.004 mg/kg (ppm) but had both "J" and "B" qualifiers as being below the
laboratory reporting limit, and being detected in the associated blank sample, respectively. The
reported bis(2-ethylhexy1)phthalate concentration of 2.5 mg/kg (ppm) was a "B" value. Both
2-butanone and phthalates are common laboratory contaminants (Bleyler 1988).
As shown in Table 3-8, the soil samples from the first investigation contained TPH
concentrations that ranged from 4 0 mg/kg (ppm) to a maximum of 860 mg/kg (ppm). TPH
was detected in five of the eight samples at depths of 0.5 to 3 ft. The four samples (232-03-A,
concentrations
232-O3-BJ232-04-A,and 232-04-8) collected near the headwall containe
ranging from 430 to 860 mg/kg (pprn). The
* /

(pprn), were present in the surface soil Sam
concentrations of 430
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Table 3-6

Activity of Radionuclides Detected in Soil Samples Collected at Outfall 232-1

Detectable
Activity

BGL = Below ground level.
ER = Environmental restoration.

43

n.a. = Not applicable
n.v. = No value. Analysis was not performed.

,m n.r. = Not relevant.
pCVg = Picocurie(s)per gram.
Analytical Laboratory: Enseco - Quanterra in St. Louis, Missouri.

I

Table 3-7
All Reported VOC and SVOC Concentrations in the Eight Soil Samples Collected at
Outfall 232-1 During the First Soil-Sampling Investigation

'Sample ID: First set of numbers denotes ER Site, second set of numbers denotes sample location, letter designator
denotes sample depth (A denotes sample depth of 0 - 6 inches; B denotes sample depth of 6 - 36 inches).

B = Qualifier denotes that the analyte was measured in the associated blank sample.
BGL = Below ground level.
EPA = U S . Environmental Protection Agency.
J = Qualifier denotes that the analyte was reported at or below the laboratory detection limit.
mgkg = Milligram(s) per kilogram.
n.a. = Not applicable.
N.A. = Not analyzed.
N.R. = Concentrationwas not reported as a detection.
ppm = Part(s) per million.
SVOC = Semivolatile organic compound(s) (EPA Method 8270).
VOC = Volatile organic compound(s) (EPA Method 8240).
Analytical Laboratory: ENCOTEC in Ann Arbor, Michigan.
Note: Only five of the eight samples had reported VOC or SVOC concentrations.

Table 3-8
TPH Analytical Results for Soil Samples Collected at Outfall 232-1 During the First and Second Soil-Sampling Investigations

Northeast corner

NM Environmental Restoration Chemistry Laboratory at Building 6540.
mgkg = Milligram(s) per kilogram.
n.a. = not applicable.
ppm = Parts per million.
SNUNM = Sandia National LaboratoriedNew Mexico.
TPH = Total Petroleum Hydrocarbons.
Analytical Methods: ENCOTEC EPA Method 41 8.1 ; Core Labs - EPA Method 41 8.1; ERCL - Method Thermal DesorptionlGas Chromotography.

-

collected at a depth of about 3 ft. Sample 232-01-A was collected from the ground surface at
the farthest extent of visible scour and contained a TPH concentration of 88 mg/kg (ppm).

A second investigation was subsequently implemented at Outfall 232-1 to define the extent of
the TPH in soil. Samples were collected at greater depths from five GeoProbeTMspots (BH-1 ,
BH-2, BH-3, BH-4, and BH-5), which were placed at the same four sample locations as the first
investigation and one additional location farther down slope (Figure 3-2). Soil samples were
collected at depths of 5, 6, and 10 ft. As shown in Table 3-8, the 13 soil samples from the
second investigation contained TPH concentrations that ranged from 6 to 32 mgkg (ppm). Two
duplicate soil samples (026144-01/BH-1-1Od2 and 026145-01/BH-2-1Od) were analyzed by
both ERCL and Core Laboratories. The TPH results were similar for the two laboratories. For
example, ERCL reported 6 mg/kg (ppm) of TPH for sample BH-2-10, while Core Laboratories
reported a non-detect TPH concentration (<lo mg/kg [pprn]).
The first and second investigations show that soil containing TPH concentrations above
100 mg/kg (ppm) is limited to the immediate vicinity of the Outfall 232-1 headwall. TPH
concentrations decreased both with depth and down slope. TPH concentrations above
100 mg/kg (ppm) were restricted to soil samples collected next to the headwall at depths of 3 ft
or less. According to NMED UST regulations (NMED 1990), the maximum TPH concentration
of 880 mgkg (ppm) appears to be insignificant because the depth to groundwater at ER
Site 232 is 275 ft. Due to the limited extent of TPH contamination and relatively low
concentrations, TPH does not appear to pose a significant risk to either human health or the
environment at Outfall 232-1. The significance of COCs in soil is discussed further in
Section 3.4, Risk Evaluation.

3.2.9 Quality Assurance/Quality Control Results
Table 3-9 shows that a total of 136 soil-sample fractions were analyzed for ER Site 232. Fortythree soil samples were analyzed for Outfall 232-1, whereas 93 soil samples were analyzed for
Outfall 232-2.

For the soil sampling at the two outfalls, both laboratory and field QNQC samples were
collected and analyzed to evaluate the validity of the analytical data. Table 3-10 presents a
summary of the QNQC procedures and results that are discussed in the following subsections.
Original laboratory reports are available for review in ExcelTMformat at the Environmental
Operations Records Center in Building 6584.
3.2.9. I Laboratory QNQC Results
Internal laboratory QNQC procedures varied between the laboratories and included method
blanks, matrix spikes (MS), matrix spike duplicates (MSD),duplicate control samples, single
control samples (SCS), laboratory control samples (LCS), laboratory control sample duplicates
(LCSD), replicates, calibration blanks, and LCS recovery samples. These QNQC samples
were evaluated using relative percent difference (RPD), percent recovery, and LCS recovery
criteria. All reported data
by laboratory and analytical me
detail.
AU08-96/WP/SNL:R4179232.DOC
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Table 3-9
Total Number of Analyses for Soil-Sample Fractions Collected at Outfall 232-1 ,
Outfall 232-2, and ER Site 232

Does not include analyses by NMED laboratory.
SVOC = Semivolatile organic compounds.
TPH = Total petroleum hydrocarbon(s).
VOC = Volatile organic compounds.

- *
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Table 3-10
Summary of QNQC Procedures and Results for Soil Samples Collected at ER Site 232
:Sam~leNumber (with

D17890-2 (232-01-A),
~17890-7(232-01-8j;
D17891-2 (232-02-A),
017891-5 (232-02-6),
017892-2 (232-03-A),
017892-7 (232-03-B),
017893-2 (232-04-A).
017893-5 i232-04-aj.
017890-4 (232-01-A).

1

232-1

Znseco-Quanterra

017890-3 (232-01-A),
017890-8 (232-01-B),
017892-3 (232-03-A),
017892-8 (232-03-8)

232-1

qadiation Protection I
Sample Diagnostics
. SNUNM
Iepartment 7714

017890-1 (232-01-A),
0 17890-5 (232-01-B),
017890-6 (232-01-B),
017891-1 (232-02-A),
017891-3 (232-02-B),
017891-4 (232-02-B),
017892-1 (232-03-A),
017892-1 (232-03-A),
017892-5 (232-03-B),
017892-6 (232-03-B),
017893-1 (232-04-A),
017893-3 (232-04-B),
017893-4 (232-04-8)

232-1

ENCOTEC

I

ln

g

Refer to footnotes at end of table.
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0
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samples.
RPD and percent recovery were within QC limits.
SNUNM SMO'compiled DV1 and DV2 checklists; no
significant QNQC problems were noted.

Plutonium isotopes by
Method SL130281SL13033.
Tritium by EERF H.O1.
Uranium isotopes by Method
NAS-NS-3050.
Cobalt, cesium, radium,
actinium, americium,
bismuth, lead, radon,
thorium, thallium and
uranium isotopes by gamma
spectroscopy.
VOCs by EPA Method 8240.
SVOCsby EPA Method
8270.
TPH by EPA Method 418.1.

Enseco-Quanterra utilized method blanks, LCS, MS,
and MSD samples.
RPD and percent recovery were within QC limits.
SNUNM SMO compiled DVI and DV2 checklists; no
significant QNQC problems were noted.
Radiation Protection Sample Diagnostics utilized blank,
duplicate, and LCS samples.
LCS recovery values were within QNQC limits.

I

232-1

I

0

6010 except mercury by
EPA Method 7471, arsenic
by EPA Method 6020.
Chromium-VI by EPA
Method 7196.

I

1

ENCOTEC utilized method blanks, LCS, and LCSD
samples.
RPD and percent recovery were within QC limits.
SNUNM SMO compiled DVI and DV2 checklists; no
significant QNQC problems were noted.
Trip blank 017990-1 contained no VOCs; no cross
contamination was evident.

Table 3-10 (Continued)
Summary of QNQC Procedures and Results for Soil Samples Collected at ER Site 232

RPD and percent recovery were within QC limits.

3H-1-1Odl,
3H-1-5,
3H-2-10,
3H-2-5,
BH-3-10,
BH-3-5,
BH-4-10,
BH:44-6,
BH-5-10,
BH-5-5
026144-01 (BH-1-10),

232-2

Radiation Protection
Sample Diagnostics
SNUNM Department
7714

232-2

Analytical
Technologies, Inc.

RPO-2,
RPO-3,
RPO-4
015861,015862,
015863.01 5864,
015865,015866,
615867,015868,
0)5869,015870,
015871,015872,
015873.01 5874,
015875,'015880,
015881,015882,
015883,015884,
015889.01 5890,
015891,OI 5892,
015893,015894,
015895.01 5896,
017818

-

Refer to footnotes at end of table.

Cobalt, cesium, radium,
actinium, americium,
bismuth, lead, radon,
thorium, thallium and
uranium isotopes by
gamma spectroscopy.
TPH by EPA Method 418.1.

Core Labs utilized method blanks;
RPD and percent recovery were within QC limits.
SNUNM SMO compiled DVI checklist; no significant
QNQC problems were noted.
Radiation Protection Sample Diagnostics utilized
blank, duplicate, and LCS samples.
LCS recovery was within QNQC limits.

AT1 utilized MS samples.
RPD and percent recovery were within QC limits.

Table 3-10 (Continued)
Summary of QNQC Procedures and Results for Soil Samples Collected at ER Site 232
4 ' 4
'.'7>

,

L;,Tt3

D15876.015877.
315878; 015879;
D15885,015886,
315887,015888,
D15894.015895.

SNLA013907-3,
SNLAOl3908-3,
SNLA013909-3,
SNLAOI3910-3,
SNLA013911-3,
SNLA013912-3,
SNLA013913-3
Duplicates;
017905-9, 017913-2,
017916-2, 017918-12,
017918-6,017912-8,
017912-9,017920-13,
017920-14, 017921-8,
~179122-7,017923-10,
017924-1 2,017925-3,
0'18081-5,018081-10,
082-7,018082-4

232-2

*

#

4\.

.A

:Analytical laboratory?
heco-Quanlerra
6010 except mercury by
EPA Method 7471.

232-2

VMED

232-2

TMA Eberline

11
other

ENCOTEC

ou

1309
sites

TAL metals by EPA Method
6010 except mercury and
arsenic by EPA Methods
7471 and 7060,
respectively.
VOCs by EPA Melhod
8240.
SVOCs by EPA Method
8270.
Alphaeta by EPA Method
900.0/9310
Cobalt, cesium, radium,
actinium, americium,
bismuth, lead, radon,
thorium, thallium and
uranium isotopes by
gamma spectroscopy.
VOCs by EPA Method
8240.
SVOCs bv EPA Method
a
8270.
TAL metals bv EPA Method
6010, except-mercury by
EPA Method 7471.
Chromium-VI by EPA
Method 7196.
TPH by EPA Method 418.1.
Nitrates bv EPA Method
353.2.
High explosives by EPA
Method 8330.
Cyanide by EPA Method
9010.

Refer to footnotes at end of table.

V2 checklists; no

ENCOTEC utilized method blanks, LCS, and LCSD
samples.
RPD and percent recovery were within QC limits.
SNUNM SMO compiled DV1 and DV2 checklists: no
significant QNQC problems were noted.
A total of 34 QNQC samples were collected in the
field during the initial OU 1309 sampling program
which consisted of: 18 soil duplicates, 12 rinsate
(equipment wash) blanks, and 4 soil-trip blanks.
No equipment decontamination problems were
evident in the rinsate samples.
Cross contamination was not evident because the
four trip blanks did not contain VOCs.
Calculated RPDs for field duplicates were adequate.

Table 3-1 0 (Concluded)
Summary of QNQC Procedures and Results for Soil Samples Collected at ER Site 232

Rinsate sarndes:
018082-4,
018082-7,
018083-1,
018083-2,
018083-3,
018083-4,
018083-5,
018083-6,
018083-7,
018083-8,
018086-1,
018086-2

,+

i

Trip Blanks;
TB 017905-10,
TB 017988,
TB 018092-1,
TB 018093
AT1,= Analytical Technologies, Inc.
DV = Data verificationhalidation.
DCS = Duplicate control samples.
DVl = Data VerificationNalidation Level 1.
DV2 = Data VerificationNalidation Level 2.
ENCOTEC = Environmental Control Technology Corporation
ERCL = Environmental Restoration Chemistry Laboratory
A = U.S. Environmental Protection Agency.
S = Laboratory control sample.
SD = Laboratory control sample duplicate.
= Matrix spike. ,
D = Matrix spike duplicate.
ED = New Mexico Environment Department.
PID = Photoionization detector.
RPD = Relative percent difference.
+

k

s

U

0

8
-0
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RPO = Radiation Protection Operations.
QNQC = Quality assurance/quality control.
SCS = Sample control samples.
SMO = Sample management office.
SNUNM = Sandia National LaboratoriedNew Mexico.
SVOC = Semivolatile organic compounds.
TAL = Target analyte list.
TCLP = Toxicity characteristic leaching procedure.
TD/GC = Thermal Desorption/Gas Chromotography.
TMA = Thermo Analytical, IncJEberline
TPH = Total petroleum hydrocarbons.
VOC = Volatile organic compounds.

3.2.9.2 Data Verification and Validation
Verification and validation of the Tijeras Arroyo OU 1309 analytical data were performed in
accordance with the SNUNM procedure “Verification and Validation of Chemical and
Radiochemical Data” (technical operating procedure [TOP] 94-03), (SNUNM 1994~).The
SNUNM Sample Management Office (SMO) performed such data verification/validation(DV)
review using the DV Level 1 (DVI) and DV Level 2 (DV2) checklists specified in TOP 94-03.
Table 3-10 summarizes the DVI/DV2 checklists.

3.2.9.3 Field QNQC Data
Field QNQC samples for ER Site 232 included seven soil duplicates/splits and one soil-trip
blank. The field procedures for ER Site 232 were based upon the Tijeras Arroyo-OU 1309
sampling program for 11 other ER sites that collected 18 soil duplicates/splits, 12 equipment
wash (rinsate) samples, and 4 soil-trip blanks (SNUNM 1996~).The results for the field QNQC
samples are discussed below.

3.2.9.4 Field Duplicate Samples
Where possible, RPD values were calculated for the duplicates that were collected for the
Tijeras Arroyo-OU 1309 sampling program (SNUNM 1995~;SNUNM 1996d). The lack of
detectable VOCs, SVOCs, and HE compounds did not allow RPDs to be calculated for those
compounds. However, RPDs were calculated for the metals, nitratehitrite, and radionuclides.
Of the 111 detectable metal and nitratehitrite concentrations, 85 percent of the RPDs were
below the NMED target of 35 percent. The remaining 15 percent of the RPDs were above the
35 percent target and probably are a function of soil heterogeneity rather than a systematic
error in sampling or analytical procedures.
Of the nine detectable radionuclide activities, six of the RPDs were above the target of 35
percent. However, the use of RPDs to evaluate the radionuclide values does not appear to be
realistic because the activities were less than one picocurie per gram (pCi/g). Such low
activities are well below background and are reported with relatively large 2-sigma errors. For
example, U-235/236 was reported at 0.023 p W g with a 2-sigma error of 0.018 pCi/g. With a 95
percent confidence interval, the U-2354236 activity is in the range of 0.005 to 0.041 pCi/g and
could therefore actually be below the minimum detectable activity (MDA) of 0.009 pCi/g. Soil
heterogeneity could also account for the range of RPD values for the radionuclides. To
conclude, the RPD values indicate that both the metal, nitratehitrite, and radionuclide analyses
are of sufficient quality.

As mentioned in Section 3.2.7, NMED collected three split-soil samples along the Outfall 232-2
remediation trench. The NMED laboratory in Santa Fe analyzed the samples for VOCs and
SVOCs by EPA Methods 8240 and 8270, respectively (NMED 1996). No VOCs were detected
above the detection limit of 0.050 m
detection limits of 0.17 or 0.85 mg/k
consistent with
also analyzed t
* . “ w
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reported metal concentrations compared favorably with the Enseco-Quanterra laboratory
results. For example the NMED laboratory-reportedarsenic concentration of 2.3 mg/kg (ppm)
was similar to the Enseco-Quanterra laboratory-reported concentration of 2.1 mg/kg (ppm).

3.2.9.5 Field and Equipment Rinsate Blanks
Aqueous equipment wash (rinsate) blanks were collected following completion of soil sampling
and final equipment decontamination. No contaminants were detected in any of the equipment
rinsate and field-blank samples. These results indicate that the samples were not crosscontaminated by the sampling equipment or containers. The lack of detectable VOCs in the
five soil-trip blanks also demonstrates that cross contamination did not affect the sampling
results.

3.2.1 0 Site-Specific Background Sampling
Site-specific background sampling was conducted along Tijeras Arroyo in 1994 (SNUNM
1995b). Twenty-four soil samples were collected along the northern rim of Tijeras Arroyo
between Pennsylvania Avenue and the Eubank Extension (Powerline Road). The samples
were collected to a maximum depth of 3 ft. The calculated background values for these soil
samples are discussed in Section 6.1 , Risk Assessment Report.

*

3.3 Gaps in Information
The completion of the items in Section 3.2.1 has eliminated the data gaps for ER Site 232.

3.4 Risk Evaluation
3.4.1 Human Health Risk Assessment
ER Site 232 has been recommended for industrial land use (SNUNM 1997b). A complete
discussion of the risk assessment process, results, and uncertainties is provided in Section 6.1.
Due to the presence of several metals and radionuclides in concentrations and activities greater
than background levels, it was necessary to perform a human health risk assessment analysis
for the site. Besides metals, any VOCs or SVOCs detected above their reporting limits and any
radionuclides either detected above background levels and/or MDAs were included in this
assessment. The risk assessment process provides a quantitative evaluation of the potential
adverse human health effects caused by constituents in the site soil. The Risk Assessment
Report calculated the Hazard Index and excess cancer risk for both industrial and residential
land-use settings, The excess cancer risk for nonradioactive COCs and radioactive COCs is
not additive (EPA 1989).

1
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In summary, the Hazard Index calculated for ER Site 232 nonradiological COCs is 0.03 for an
industrial land-use setting, which is less that the numerical standard of 1.O suggested by risk
assessment guidance (EPA 1989). Incremental risk is determined by subtracting risk
associated with background from potential nonradiological COC risk. The incremental Hazard
Index is 0.02. The excess cancer risk ER Site 232 nonradiological COCs is 3 x 10-6 for an
industrial land-use setting, which is at the lower end of the acceptable risk range of 10-4 to 10-6
(EPA 1989). There is no incremental excess cancer risk for ER Site 232. The incremental total
effective dose equivalent (TEDE) for radionuclides for an industrial land-use setting is 2 x 10-5
millirems (mrem)/year, which is well below the standard dose limit of 15 mrem/yr (40 CFR 196
1994). The incremental excess cancer risk for radionuclides is 1 x 10’lo for an industrial landuse scenario, which is much less than risk values calculated due to naturally occurring radiation
and from intakes considered background concentration values.
The residential land-use scenarios for this site are provided only for comparison in the Risk
Assessment Report (Section 6.1). The report concludes that ER Site 232 does not have
significant potential to human health under an industrial land-use scenario.

3.4.2 Ecological Risk Assessment
A complete discussion of the ecological risk for ER Site 232 is provided in Section 6.1. None of
the nonradiological or radiological constituents in the site soil warrant ecological concern.
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4.0 RATIONALE FOR NFA DECISION

Based on field investigation data and the human-health risk assessment analysis, NFA is being
recommended for ER Site 232 for the following reasons:
Field surveys indicated that no elevated radiation or UXO/HE material were present.
0

0

0

The soil surrounding Outfall 232-1 has been sampled for all relevant COCs.
The soil surrounding Outfall 232-2 also has been sampled for all relevant COCs,
including the HERMES mineral oil.

All oil-stained soil has been removed down slope of Outfall 232-2. Sampling along
the trench margins indicates that no TPH concentrations in excess of the 100 mg/kg
(ppm) clean-up criterion remain at Outfall 232-2.

0

0

(@

None of the nonradiological or radiological constituents were present at either outfall
in levels considered hazardous to human health for an industrial land-use scenario.
None of the nonradiological or radiological constituents warrant ecological concern
at either outlall.

Based on the evidence provided above, ER Site 232 is proposed for NFA according to
Criterion 5 of the ER Document of Understanding (NMED 1996a).
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RISK ASSESSMENT FOR ER SITE 232

ER SITE 232: RISK ASSESSMENT ANALYSIS

1. Site Description and History

ER Site 232 is located on the northern rim of Tijeras Arroyo on land owned by the
Department of Energy (USDOE). ER Site 232 consists of the two storm-water Outfalls
232-1 and 232-2. The two outfalls were built in 1986 and are still in use. The purpose
of the outfalls is to reduce the amount of soil erosion caused by storm water from TA-IV.
Discharge of storm water only occurs several days per year. No process or waste
waters flow into the outfalls. NPDES monitoring is conducted for the TA-IV outfalls by
the SNUNM Storm Water Program. With research operations beginning in 1980, TA-IV
is the newest SNL technical area and has operated using modern environmental,
safety, and health procedures and considerations. 7he principal mission for T A W is
the research, development, and testing of pulsed power technology. Other activities
include computer science, flight dynamics, satellite processing, and robotics. No ER
sites are located within the TA-IV fence. No archaeological resources are present in
the vicinity of ER Site 232. Likewise, no sensitive species are present.
In November 1993, the SNUNM ER Project listed the two outfalls as ER Site 232. The
potential constituents of concern (COCs) were considered to be chromium, sodium
hydroxide, hydrochloric acid, diesel fuel, mineral oil, and cooling tower antifoulants
(chromates and chromosulfuric acid). This list of potential COCs was conservatively
based upon chemicals used at TAW. Only one RCRA metal, chromium, is a COC for
ER Site 232. However, all eight RCRA metals and Chromium VI were evaluated in this
risk assessment.
On June 1, 1994, approximately 150 to 300 gallons of mineral oil flowed onto the
ground surface below Outfall 232-2 after being spilled from an aboveground tank near
Building 986. This is the only Reportable Quantity-size spill that has occurred in the
areas that drain to either outfall. The mineral oil spilled at Outfall 232-2 was the Shell Oil
product Diala Oil AX, which is used as a transformer oil in the TA-IV accelerators and is
also known at SNUNM by the name HERMES oil. HERMES oil is a mineral oil
(hydrocarbon distillate) that primarily consists of a mixture of aliphatic and alicyclic
hydrocarbons, and contains no significant quantities of USEPA-regulated hazardous
constituents such as polychlorinated biphenyls (PCBs) or volatile organic compounds
(VOCs). Although mineral oil is not a hazardous waste or a hazardous substance,
cleanup of the oil spill was conducted with a cleanup goal of 100 mg/kg (ppm). The
total amount of excavated soil was approximately 429 cubic yards, The excavated soil
was disposed of off-site after being characterized as a non-regulated substance, Le.,
not a Resource Conservation and Recovery
radioactive waste.
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11. Human Health Risk Assessment Analysis
Risk assessment of this site includes a number of steps which culminate in a
quantitative evaluation of the potential adverse human health effects caused by
constituents located at the site. The steps to be discussed in this section include:

Step 1. Site data are described which provide information on the potential
COCs, as well as the relevant physical characteristics and properties
of the site.
Step 2. Potential pathways by which a representative population might be
exposed to the COCs are identified.
Step 3. The potential intake of these COCs by the representative population is
calculated using a tiered approach. The tiered approach includes
screening steps, followed by potential intake calculations and a
discussion or evaluation of the uncertainty in those calculations.
Potential intake calculations are also applied to backgroundscreening
data.
Step 4. Data are described on the potential toxicity and cancer effects from
exposure to the COCs and associated background constituents and
subsequent intake.
Step 5. Potential toxicity effects (specified as a Hazard Index) and cancer risks
are calculated for nonradiological COCs and background. For
radiological COCs, the incremental total effective dose equivalent
(TEDE) and incremental estimated cancer risk are calculated by
subtracting applicable background concentrations directly from
maximum on-site contaminant values. This background subtraction
only occurs when a radiological COC occurs as contamination and
exists as a natural background radionuclide.
Step 6. These values are compared with standards established by the United
States (U.S.) Environmental Protection Agency (USEPA) and U.S.
Department of Energy (USDOE) to determine if further evaluation, and
potential site clean-up, is required. Nonradiological COC risk values
are also compared to background risk so that an incremental risk may
be calculated.
Step 7. Discussion of uncertainties in the previous steps.

11.1 Step 1. Site Data
Site history and characterization activities are used to identify potential COCs. The
identification of COCs and the sampling to determine the concentration levels of those
COCs across the site are described in the ER Site 232 No Further Action (NFA)
proposal. in order to provide conservatism in this risk assessment, the calculation
uses only the maximum concentration value of each COC determined for the entire site
AU6-97/WP/SNL:R4 179232.RSK
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(both outfalls). Chemicals that are essential nutrients such as iron, magnesium,
calcium, potassium, and sodium were not included in this risk assessment (USEPA
1989a). Both radioactive and nonradioactive COCs are evaluated. The nonradioactive
COCs evaluated are both metals and organics.
11.2 Step 2. Pathwav Identification
ER Site 232 has been designated with a future land-use scenario of industrial (USDOE
and USAF, 1996)(seeAppendix 1 for default exposure pathways and parameters).

Because of the location and the characteristics of the potential contaminants, the
primary pathway for human exposure for nonradiological COCs is considered to be soil
ingestion. For radiological COCs, the primary pathway for human exposure is inhalation
.for the industrial land-use scenario and plant ingestion for the residential land-use
scenario. The inhalation pathway for chemicals is included because of the potential to
inhale dust and volatiles. Direct gamma exposure is also included in the radioactive
contamination risk assessment. No contamination at depth was determined and
therefore no water pathways to the groundwater are considered. Depth to groundwater
at Site 232 is approximately 275 feet. Because of the lack of surface water or other
significant mechanisms for dermal contact, the dermal exposure pathway is considered
to not be significant. No intake routes through plant, meat, or milk ingestion are
considered appropriate for the industrial land-use scenario, However, plant uptake is
considered for the residential land-use scenario.
Chemical Constituents
Soil Ingestion
Inhalation (Dust and volatiles)
Plant uptake (Residential only)

Radionuclide Constituents

Soil Ingestion
Inhalation (Dust and Volatiles)
Plant uptake (Residential only)
Direct Gamma

11.3 Steps 3-5. Calculation of Hazard Indices and Cancer Risks

Steps 3 through 5 are discussed in this section. These steps include the discussion of
the tiered approach in eliminating potential COCs from further consideration in the risk
assessment process and the calculation of intakes from all identified exposure
pathways, the discussion of the toxicity information,and the calculation of the hazard
indices and cancer risks.
The risks from the COCs at ER Site 232 were evaluated using a tiered approach. First,
the maximum concentrations of nonradiological COCs were co
specific background screening levels using 95th upper to1
percentile values (Sandia National LaboratoriedNew M
maximum concentration of a particular COC exceeded
background screening level, or if it was a radiological C
compared to the SNUNM background screening level f
I
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SNUNM UTL chosen for comparison was the minimum value when comparing surface
and subsurface UTL values. This procedure was implemented to ensure use of the
most conservative value during the comparison process and due to uncertainties
associated with some sample depths. If a SNUNM-specific screening level was not
available for a constituent, then a background value was obtained, when possible, from
the U.S. Geological Survey (USGS) National Uranium Resource Evaluation (NURE)
program (USGS, 1994).
The maximum concentration of each COC was used in order to provide a conservative
estimate of the associated risk. If any nonradiological COCs were above both the
Tijeras Arroyo and SNUNM background screening levels or, as applicable, the USGS
background value, all nonradiological COCs were considered in further risk
assessment analyses.
For radiological COCs that exceeded SNUNM background screening levels,
background values were subtracted from the individual maximum radionuclide
concentrations. Those that did not exceed these background levels were not carried
any further in the risk assessment. This approach is consistent with USDOE Rrders.
Radioactive COCs that did not have a background value and were detected above t h e
analytical minimum detectable activity (MDA) were carried through the risk assessment
at their maximum levels. This step is performed (rather than carry the belowbackground radioactive COCs through the risk assessment and then perform a
background risk assessment to determine incremental TEDE and estimated cancer
risk) to prevent the “masking” of radiological contamination that may occur if on-site
background radiological COCs exist in concentrations far enough below t h e assigned
background level. When this “masking”occurs, the final incremental TEDE and
estimated cancer risk are reduced and, therefore,provide a non-conservative estimate
of the potential impact on an on-site receptor. This approach is also consistent with the
regulatory approach (40 CFR Part 196, 1994) which sets a TEDE limit to the on-site
receptor in excess of background. The resultant radioactive COCs remaining after this
step are referred to as background-adjusted radioactive COCs.

,

Second, the maximum concentration for each remaining nonradiological COC was
compared with the relevant action level calculated using methods and equations
promulgated in the proposed Resource Conservation and Recovery Act (RCRA)
Subpart S (40 CFR Part 264, 1990) and Risk Assessment Guidance for Superfund
(RAGS) (USEPA, 1989a) documentation. Accordingly, all calculations were based on
the assumption that receptor doses from both toxic and potentially carcinogenic
compounds result most significantly from ingestion of contaminated soil. Because the
samples were all taken from the surface or near-surface, this assumption is considered
valid. If there are 10 or fewer COCs and each has a maximum concentration less than
one-tenth of the relevant action level, then the site would be judged to pose no
significant health haz
screening procedure was ski

AlJ6-971WPtSNLR4179232.RSK
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Third, hazard indices and risk due to carcinogenic effectswere calculated using
Reasonable Maximum Exposure (RME) methods and equations promulgated in RAGS

(USEPA, 1989a). The combined effects of all nonradiological COCs in the soils were
calculated. The combined effects of all associated nonradiological background
constituents in the soils were also calculated. The most conservative background
concentration between the Tijeras Arroyo specific and SNUNM concentration (minimum
value of the 95th UTL or percentile concentration value, as applicable) was used in the
risk calculation. For toxic compounds, calculating combined effects was accomplished
by summing the individual hazard quotients for each compound into a total Hazard
Index. This Hazard Index is compared to the recommended standard of 1. For
potentially carcinogenic compounds, the individual risks were summed. The total risk
was compared to the recommended acceptable risk range of 10-4 to 10-6. For the
radioactive COCs, the incremental TEDE was calculated and the corresponding
incremental cancer risk estimated using USDOE’s RESRAD computer code.
11.3.1 Comparison to Background and Action Levels

Nonradioactive ER Site 232 COCs are listed in Table 1; radioactive COCs are listed in
Table 2. Both tables show the associated 95th percentile or UTL background levels
(SNUNM, 1996a; IT, 1996). Background levels for plutonium and tritium are not
applicable because these radionuclides do not occur naturally, or, when due to fallout,
at levels detectable by common laboratory analytical instrumentation.
The Tijeras Arroyo background levels have not yet been approved by the USEPA or the
NMED, but are the result of statistical analyses of samples collected from background
areas within Tijeras Arroyo. These background concentrations have been recalculated
from those used in the June 1995 NFA proposals. The values shown in Table 1
supersede the background values described in an interim background study report (IT,
1994). The recalculated Tijeras Arroyo values were prepared using a more rigorous

,
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Table 1, Nonradioactive COCs 8 ER Site 2 2 and Comparison to th B ckground
Screening Values.

I coc name

Tijeras
Arroyo

Maximum
concentration

COC

concentration
less than or
equal to the
applicable
Tijeras Arroyo
background
screening
value?

I

5.1
Arsenic
290
Barium
3.1
Cadmium
7.8
Chromium, total
<o. 1
Chromium VI
11
Lead
<o.1
Mercury
0.41
Selenium
<I .o
Silver
NC - not calculated
* uncertainty due to detection limits

Is maximum

5.9
298

Yes
Yes

3.0

No

17.6
NC

Yes

23.1

Yes

NC
NC

SNUNM
95th % or
UTL
Level
.
(msn<s)

COC
concentration
less than or
equal to the
applicable
SNUNM
background
screening
value?

0.9

No

NC

No

No

<o. 1

No
No

<1

NoA
NoA
NoA

No

NC

Is maximum

<I

Table 2. Radioactive COCs at ER Site 232 and Comparison to the Background
Screening Values.
concentration

95th % or
UTL Level

(PCW

or equal to the applicable SNUNM
background screening value?

(pCi/g)
,P Ii-3?Q13Afl
Y

-""I-

I"

Pu-238
H-3
U-238
U-2351236
U-234

n
nnn
-.--0.001
0.01 1
0.77
0.1 1
1.07

I

II

I

NC
..NC

. .-

NC
1.3

vac
I "U

I

No

I

No
Yes
Yes

0.1 8
1.6

I

I

Yes

statistical approach according to USEPA guidance (USEPA, 1989b,1992a, and
1992b). TheTijeras Arroyo background locations were not differentiated on the basis
of depth because of the homogeneous nature of the soil and the limited sampling depth
of 0 to 36 inches.
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As part of the IT (1996) SNUNM study, background concentrations were calculated for
both,the surface (0-6 inch depth) and subsurface (>6 inch depth) soils of the North
Super Group, which is defined as soils present in TA-I, TA-11, TAW, the northern rim of
Tijeras Arroyo, and the northeastern portion of KAFB. The SNUNM UTL chosen for
comparison was the minimum value when comparing surface and subsurface UTL
values. The SNUNM background levels have not yet been approved by the USEPA or
the NMED but are the result of a comprehensive study of joint SNUNM and U.S. Air
Force data for Kirtland Air Force Base (KAFB) (IT, 1996). The report was submitted for
regulatory review in early 1996.
Several compounds have maximum measured values greater than background
screening levels. Therefore all nonradiological COCs were retained for further analysis
with the exception of lead. The maximum concentration value for lead at Site 232 is 11
mgkg. The USEPA intentionally does not provide any toxicological data on lead and
therefore no risk paraieter values can be calculated. However, USEPA guidance for
the screening value for lead for an industrial land-use scenario is 2000 mg/kg (USEPA,
1996a); for a residential land-use scenario, the USEPA screening guidance value is 400
mg/kg (USEPA, 1994a). The maximum concentration value for lead at this site is less
than both of those screening values and therefore lead is eliminated from further
consideration in this risk assessment. Because organic compounds do not have
calculated background values, this screening step was skipped, and all organics are
carried into the risk assessment analyses.
Because several nonradiological COCs had concentrations greater than their respective
Tijeras Arroyo specific or SNUNM background 95th percentile or UTL, the site fails the
background screening criteria and all nonradiological COCs proceed to the proposed
Subpart S action level screening procedure, Because the ER Site 232 sample set had
more than 10 COCs that continued past the first screening level, the proposed Subpart
S screening process was skipped. All remaining nonradiological COCs must have a
Hazard Index value and cancer risk value calculated.
Radioactive contamination does not have predetermined action levels analogous to
proposed Subpart S and therefore this step in the screening process is not performed
for radionuclides.
11.3.2 Identification of Toxicological Parameters
Tables 3 and 4 show the COCs that have been retained in the risk assessment and the
values for the toxicological information available for those COCs. Dose conversion
factors (DCFs) used in determining the incremental TEDE values for the individual
pathways were the default values provided in the RESRAD computer code as
developed in the following:
For ingestion and inhalation, DCFs are taken from Federal Guidance Report
No, 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose
Conversion Factors for Inhalation, Submersion, and Ingestion (USEPA,

1988b).
AU6-97/WP/SNt:R4179232.RSK
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The DCFs for surface contamination (contamination on the surface of the site)
were taken from USDOUEH-0070, External Dose-Rate Conversion Factors for
Calculation of Dose to fhe Public (USDOE, 1988).
The DCFs for volume contamination (exposure to contamination deeper than
the immediate surface of the site) were calculated using the methods
discussed in Dose-Rate Conversion Factors for External Exposure to Photon
Emitlers in Soil (Kocher, D.C., 1983), and ANUEAIS-8, Data Collection
Handbook to Support Modeling the lmpacfs ofRadioactive Material in Soil
(Yu, C., et al., 1993a).

11.3.3 Exposure Assessment and Risk Characterization

Section 11.3.3.1 describes the exposure assessment for this risk assessment. Section
11.3.3.2 provides the risk characterization including the Hazard Index value and the
excess cancer risk for both the potential nonradiological COCs and associated
background; industrial and residential land-uses.
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(mg/kg/d)

Arsenic
Barium
Cadmium
Chromium,
total*
Chromium VI
Mercury
Selenium
Silver

0.0003

--

0.07

0.000143

M
M

0.0005

0.0000571
0.00000057

H
L

1

(kg-d/mg)

(kg-d/mg)

1.5

15.1

--L-

Class *

--

A
D
B1
D

42

A

--

6.3

1

0.005
0.0003

0.005
0.005

--

TPH
2-Butanone
bis(2ethylhexyl)
phthalate

(mg/kg/d)

0.6
0.02

-0.0000857

--

--0.286

--

L

-H

--

--

--

----

--

---

--

---

--

--

0.014

--

--

D
D

D

-D
B2

RfD, - oral chronic reference dose in mg/kg-day
RfDinh inhalation chronic reference dose in mgkg-day
Confidence - L = low, M = medium, H = high, Est. = estimated
Weast - Heast Table from USEPA 1996b
SF, - oral slope factor in (mg/kg-day)”
SF,,h inhalation slope factor in (mgkg-dayy’
A USEPA weight-of-evidence classification system for carcinogenicity:
A - human carcinogen
I31 - probable human carcinogen. Limited human data are available
B2 - probable human carcinogen. Indicates sufficient evidence in animals and inadequate or no
evidence in humans
C - possible human carcinogen
D - not classifiable as to human carcinogenicity
E - evidence of noncarcinogenicityfor humans
-- information not available
* total chromium is assumed to be chromium Ill because chromium VI is calculated separately

-
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SfO

(1/pC i)

Pu-238
H-3

3.OE-10
7.2E-14
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SFinh
(I /pC i)

2.7E-08
9.6E-14

SFev
(g/pCi-yr)

1.9E-11
0

Cancer
Class"
A
A

i

11.3.3.1 Exposure Assessment

Appendix 1 shows the equations and parameter values used in the calculation of intake
values and the subsequent Hazard Index and excess cancer risk values for the
individual exposure pathways. The appendix shows the parameters for both industrial
and residential land-use scenarios. The equations are based on RAGS (USEPA,
1989a). The parameters are based on information from RAGS (USEPA, 1989a) as well
as other USEPA guidance documents and reflect the RME approach advocated by
RAGS (USEPA, 1989a).For radionuclides, the coded equations provided in the
RESRAD computer code were used to estimate the excess dose and cancer risk for the
individual exposure pathways. Further discussion of this process is provided in Manual
for Implementing Residual Radioactive Material Guidelines Using RESRAD, Version 5.0
(Vu,C., et al., 1993b).
Although the designated land-use scenario is industrial for this site, the risk and TEDE
values for a residential land-use scenario are also presented. These residential risk
and TEDE values are presented to only provide perspective of the potential for risk to

human health under the more restrictive land-use scenario.
11.3.3.2 Risk Characterization

Table 5 shows that for the ER Site 232 nonradioactive COCs, the Hazard Index value is
0.03 and the excess cancer risk is 3 x 10-6 for the designated industrial land-use
scenario. The numbers presented included exposure from soil ingestion and dust and
volatile inhalation for the nonradioactive COCs. Table 6 shows that for the ER Site 232
associated nonradiological background constituents, the Hazard index is 0.01 and the
excess cancer risk is 3 x 10-6 for the designated industrial land-use scenario.
AY6-97fflPISNL:R4179232.RSK ' "
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For the radioactive COCs, contribution from the direct gamma exposure pathway is
included. The TEDE for industrial land-use is 2 x 1 mrem/yr. In accordance with
proposed USEPA guidance, the standard being utilized is an excess TEDE of 15
mrem/yr (40 CFR Part 196, 1994) for the probable land-use scenario (industrial in this
case); the calculated dose value for ER Site 232 for the industrial land-use is well below
this standard.
For the residential land-use scenario, the Hazard Index value increases to 3 and the
excess cancer risk is 6 x 10-5. The numbers presented included exposure from soil
ingestion, dust and volatile inhalation, and plant uptake. Although USEPA (1991)
generally recommends that inhalation not be included in a residential land-use
scenario, this pathway is included because of the potential for soil in Albuquerque, NM,
to be eroded and, subs.equently, for dust to be present even in predominantly
residential areas. Because of the nature of the local soil, other exposure pathways are
not considered (see Appendix 1). Table 6 shows that for the ER Site 232 associated
nonradiological background constituents, the Hazard Index is 2 and the excess cancer
risk is 5 x 10-5.

For the radioactive COCs, the TEDE for residential land-use is 1 x 10" rnrem/yr. In
accordance with proposed USEPA guidance, the standard being utilized is an excess
TEDE of 75 mremlyr (40 CFR Part 196, 1994) for a complete loss of institutional
controls (residential land-use in this case); the calculated dose values for ER Site 232
for the residential land-use is well below this standard. It should also be noted that,
consistent with the proposed guidance (40 CFR Part 196, 1994), ER Site 232 should be
eligible for unrestricted radiological release as the residential scenario resulted in an
incremental TEDE to the on-site receptor of less than 15 mremlyr.
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Table 5. Nonradioactive Risk A sessment Values for ER Site 232 COCs.

-- information not available
total chromium assumed to be chromium ill because chromium VI is calculated separately
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Table 6. Nonradioactive Risk Assessment Values for ER Site 232 Background
Constituents.
~

Use Scenario

Residential LandUse Scenario
Hazard
Index
0.25

Cancer

Risk
5E-5

0.03

--

0.74
0.00

5E-IO

---

--

0.17

TOTAL

I

0.01

I

I

I

3E-6

2

--

I 5E-5

I

1

* total chromium assumed to be chromium III because chromium VI is calculated separately
NC not calculated due to absence in SNUNM background reports (IT, 1996; SNUNM, 1996a)
The excess cancer risk from the nonradioactive COCs and the radioactive COCs is not additive, as noted
in RAGS (USEPA, 1989a).

-

11.4 SteD 6. Comparison of Risk Values to Numerical Standards.

The risk assessment analyses considered the evaluation of the potential for adverse
health effects for both an industrial land-use scenario, which is the designated land-use
scenario for this site, and also a residential land-use scenario.
For the industrial land-use scenario, the Hazard Index calculated is 0.03; this is much
less than the numerical standard of 1 suggested in RAGS (USEPA, 1989a). The
excess cancer risk is estimated at 3 x 10-6. In RAGS, the USEPA suggests that a
range of values (10-6 to 10-4) be used as the numerical standard; the value calculated
for this site is in the low end of the suggested acceptable risk range. Therefore, for an
industrial land-use scenario, the Hazard Index risk assessment value is significantly
less than the established numerical standard and the excess cancer risk is in the low
end of the suggested acceptable risk range.

This risk assessment also determined risks considering background concentrations of
the potential nonradiologic
scenarios. .For the industrial land-use s
cancer risk is estimated at
risk associated b
AU6-97PNPISNLR4179232.R
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numbers are not rounded before the difference is determined and therefore may appear
to be inconsistent with numbers presented in tables and within the text. The
incremental Hazard Index is 0.02 and there is no incremental cancer risk for the
industrial land-use scenario.
For the radioactive‘componentsof the industrial land-use scenario, the calculated
incremental TEDE is 2 x-10-5mrem/yr, which is significantly less than the numerical
standard of 15 mrem/yr suggested in the draft USEPA guidance. The excess cancer
risk estimate is 1 x IO-’’.

For the residential land-use scenario, the calculated Hazard Index is 3, which is greater
than the numerical guidance. The excess cancer risk is estimated at 6 x 10-5; this value
is in the middle of the suggested acceptable risk range. The Hazard Index for
associated background, for the residential land-use scenario is 2. The excess cancer
risk is estimated at 5 x 10-5. For the residential land-use scenario, the incremental
Hazard Index is 1.63 and the incremental cancer risk is 1 x 10-5. The incremental
TEDE from the radioactive components is 1 x 1Oq4 mremlyr, which is significantly less
than the numerical standard of 75 mrem/yr suggested in the draft USEPA guidance.
The associated cancer risk is 2 x 1O-’.
11.5 SteP 7 Uncertainty Discussion

The conclusion from the risk assessment analysis is that the potential effects caused by
potential nonradiological COCs on human health are within t h e acceptable range
compared to established numerical standards for the industrial land-use scenario.
Calculated incremental risk between potential nonradiological COCs and associated
background indicate small contribution of risk from nonradiological COCs when
considering the industrial land-use scenario.

The main contributors to the adverse effects on human health is arsenic (5.1 mg/kg).
This constituent is below its respective background screening level (5.6 mg/kg).
Therefore, this risk assessment is considered conservative as arsenic is probably not
indicative of contamination. ..
For the radiological COCs the conclusion from the risk assessment is that the potential
effects on human health, for the industrial land-use scenario, is well within proposed
standards (40 CFR Part 196, 1994) and is a small fraction of the estimated 290
mrem/yr received due to natural background (NCRP, 1987).

The potential effects on human health, for the nonradiological COCs, are greater when
considering the residential land-use scenario, Incremental risk between potential
nonradiological COCs and associated background also indicate a increased
contribution of risk from the nonradiological COCs. The increased effects on human
health are primarily the result of including the plant uptake exposure pathway.
Nonradiological constituents that PO
risk considering an industrial landuse scenario (some-ofwhich
ibute a
AU6-97NPISNLR4179232.RSK
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significant portion of the risk associated with the residential land-use scenario. These
constituents bioaccumulate in plants. Because ER Site 232 is an industrial site, the
likelihood of significant plant uptake in this area is highly unlikely as is the likelihood that
this site will be residential in the near future (USDOE and USAF, 1996). The
uncertainty in this conclusion is considered to be small.
For the radiological COCs the conclusion from the risk assessment is that the potential
effects on human health, for the residential land-use scenario, is well within proposed
standards (40 CFR Part 196, 1994) and is a small fraction of the estimated 290
mrem/yr received due to natural background (NCRP, 1987).
Because of the location, history of the site and the future land-use (USDOE and USAF,
1996), there is low uncertainty in the land-use scenario and the potentially affected
populations that were considered in making the risk assessment analysis. Because the
COCs are found in surface and near-surface soils and because of the location and
physical characteristics of the site, there is little uncertainty in the exposure pathways
relevant to the analysis.
An RME approach was used to calculate the risk assessment values, which means that
the parameter values used in the calculations were conservative and that the calculated
intakes are likely overestimates. Maximum measured values of the concentrations of
the COCs and minimum value of the 95th UTL or percentile concentration value, as
applicable, of background concentrations associated with the COCs were used to
provide conservative results.
Table 3 shows the uncertainties (confidence) in the nonradiological toxicological
parameter values. There is a mixture of estimated values and values from the Health
Effects Assessment Summary Tables (HEAST) (USEPA, 1996b) and Integrated Risk
Information System (IRIS) (USEPA, 1988b, 1994b) data bases. Where values are not
provided, information is not available from HEAST, IRIS, or USEPA regions. The
constituents without toxicological parameters have low concentrations and are judged
to be insignificant contributors to the overall risk, Because of the conservative nature of
the RME approach, the uncertainties in the toxicological values are not expected to be
of high enough concern to change the conclusion from the risk assessment analysis.
The risk assessment values are within the acceptable range for the industrial land-use
scenario compared to the established numerical standards. Though the residential
land-use Hazard Index is above the numerical standard, it has been determined that
future land-use at this locality will not be residential (USDOEand USAF, 1996). The
radiological incremental TEDE is a very small fraction of estimated background TEDE
for both the industrial and residential land-use scenarios and both are well within
proposed standards (40 CFR Part 196, 1994). The overall uncertainty in all of the steps
in the risk assessment process is considered not
ith respect to the
conclusion reached.
3
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11.6 Summarv

misting of om in rganic and
organic nonradioactive compounds and radionuclides. Because of the location of the
site on KAFB, the designated industrial land-use scenario and the nature of the
contamination, the potential exposure pathways identified for this site included soil
ingestion and dust and volatile inhalation for chemical constituents and soil ingestion,
dust and volatile inhalation, and direct gamma exposure for radionuclides. Plant uptake
was included as an exposure pathway for t h e residential land-use scenario.
ER Site 232 has relatively minor soil contamination

The main contributors to the industrial land-use scenario risk assessment values are
arsenic (5.1 mg/kg), This constituent is below the respective background screening
level (5.6 mg/kg). Therefore, this risk assessment is considered conservative as
of contamination.
arsenic is probably not .&indicative

Using conservative assumptions and employing a RME approach to the risk
assessment, the calculations show that for the industrial land-use scenario the Hazard
Index (0.03) is significantly less than the accepted numerical guidance from the
USEPA. The estimated cancer risk (3x IO6) is in the low end of the suggested
acceptable risk range. The incremental Hazard Index is 0.02 and the incremental
cancer risk is zero for the industrial land-use scenario, Incremental risk calculations
indicate insignificant contribution to risk from the COCs considering an industrial landuse scenario.
The incremental TEDE and corresponding estimated cancer risk from the radioactive
components are much less than USEPA guidance values; t h e estimated incremental
mrem/yr for the industrial land-use scenario. This value is much less
TEDE is 2 x
than the numerical guidance of 15 mrem/yr in draft USEPA guidance. The
for the industrial land-use
corresponding estimated cancer risk value is 1 x
scenario.
The calculatbns show that, for the residential land-use scenario, the Hazard Index (3)is
greater than the accepted numerical guidance from the USEPA. The estimated cancer
risk (6 x
is in the middle of the suggested acceptable risk range. The increased
effectson human health are primarily the result of the inclusion of the plant uptake
exposure pathway. Nonradiological constituents that posed little to no risk considering
an industrial land-use scenario (some of which are below background screening levels),
contribute a large portion of the risk associated with the residential land-use scenario.
These constituents bioaccumulate in plants. Because ER Site 232 is an industrial site
(USDOE and USAF, 1996), the likelihood of significantplant uptake in this area is
highly unlikely. For the residential land-use scenario, the incremental Hazard Index is
1.63 and the incremental cancer risk is I x 10-5. Increased risk from t h e COCs was
evident consfdering residential land-use, due to plant uptake, but future use will be
restricted to industrial land-use (USDOE and USAF, 1996).
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The incremental TEDE and corresponding estimated cancer risk from the radioactive
components are much less than USEPA guidance values; the estimated incremental
TEDE is 1 x
mremlyr for the residential land-use scenario. This value is much less
than the numerical guidance of 75 mrem/yr in draft USEPA guidance. The
corresponding estimated cancer risk value is 2 x loe9 for the residential land-use
scenario.
The uncertainties associated with the calculations are considered small relative to the
conservatism of the risk assessment analysis. It is therefore concluded that this site
does not have significant potential to affect human health under an industrial land-use
scenario.

111. Ecological Risk Assessment
111.1 Introduction

This section addresses the ecological risks associated with exposure to constituents of
potential ecological concern (COPECs) in soils from SNUNM ER Site 232. The
ecological risk assessment process performed for this site is a screening level
assessment which follows the methodology presented in IT (1997) and SNUNM (I 997).
The methodology was based on screening level guidance presented by USEPA
(USEPA, 1992c; 1996c; 1996d) and by Wentsel, et al. (1996) and is consistent with a
phased approach. This assessment utilizes conservatism in the estimation of ecological
risks; however, ecological relevance and professional judgment are also incorporated
as recommended by USEPA (1996~)and Wentsel et al., (1996) to insure that the
predicted exposures of selected ecological receptors reasonably reflect those expected
to occur at the site.
111.2 Ecoloaical Pathwavs
Fill material from TA-IV has~beenpushed over the northern embankment of Tijeras
Arroyo, covering much of the original soil and vegetation. Two outfalls descend this
slope. The vegetation is dominated by ruderals on the slope and at the base. The top
of the slope is sparsely vegetated due to disturbance. No sensitive species were
observed at this site and none are expected due to the degree of habitat modification
(IT, 1995). Complete ecological pathways may exist at this site through the exposure of
plants and wildlife to COPECs in surface and subsurface soil.
111.3 Constituents of Potential Ecoloaical Concern

The potential. COCs at this site are RCRA metals, 2-butanone,-and bis(2ethylhexy1)phthalate. Following the screening process used for the selecti
potential COGS for the-hu
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screened against background upper tolerance limits (UTLs). Five inorganic analytes,
cadmium, chromium VI, mercury, silver, and zinc were identified as COPECs at ER Site
232. Three of these (chromium VI, mercury, and silver) were not detected in either
surface or subsurface samples (less than 5 ft. deep; IT, 1997); however, the detection
limits exceeded the UTLs of the background soil concentrations, and therefore, these
analytes could not be excluded from the list of COPECs. Two organic compounds, 2butanone and bis(2-ethylhexy1)phthalate were also identified as COPECs at this site.
The only radionuclides that were detected in soil at above background concentrations
were Pu-238 and H-3. The maximum concentrations of these radionuclides were 0.001
pCi/g and 0.004 pCi/g, respectively. Chemicals that are essential nutrients such as
iron, magnesium, calcium, potassium, and sodium were not included in this risk
assessment per USEPA, 1989a.
111.4 ReceDtors and Exposure Modelinq

A non-specific perennial plant was used as the receptor to represent plant species at
the site, Two wildlife receptors (deer mouse and burrowing owl) were used to represent
wildlife use of the site. Exposure modeling for the wildlife receptors was limited to the
food ingestion pathway. Inhalation and dermal contact were considered insignificant
pathways with respect to ingestion. Drinking water was also considered an insignificant
pathway because of the lack of surface water at this site. The deer mouse was
modeled as an omnivore (50 percent of the diet as plants and 50 percent as soil
invertebrates) and the burrowing owl as a strict predator on small mammals (100
percent of the diet as deer mice). Both were modeled with soil ingestion comprising 2
percent of the total dietary intake. Table 7 presents the species-specific factors used in
modeling exposures in the wildlife receptors, Although home range is also included in
this table, exposures for this screening-level assessment were modeled using an area
use factor of I , implying that all food items and soil ingested are from the site being
investigated.
The maximum measured COPEC concentrations from both surface and subsurface soil
samples were used to conservatively estimate potential exposures and risks to plants
and wildlife at this site. Detection limits from the on-site laboratory were used for
chromium VI, mercury, and silver, which were not otherwise detected but were retained
due to the high detection limit.
Table 8 presents the transfer factors used in modeling the concentrations of COPECs
through the food chain. Table 9 presents the maximum concentrations of COPECs in
soil, the derived concentrations in the various food-chain elements, and the modeled
dietary exposures for each of the wildlife receptor species.
With respect to exposure of the receptors to Pu-238 and H-3, external doses to the
deer mouse and burrowing owl were estimated using a dose model developed by
Pacific Northwest Laboratories (USDOE, 1995). A description of the method to
estimate radiation dose to these receptors is presented in USDOE, 1995 and IT, 1997.
Because Pu-238 and H-3 are primarily alpha or beta erniters, respectively, external
AU6-97/WPISNLR4179232.RSK
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dose was assumed to be insignificant compared to internal dose (USDOE, 1995) and
was therefore not quantitatively evaluated.
111.5 Toxicitv Benchmarks

Benchmark toxicity values for the plant and wildlife receptors are presented in Table 10.
For plants, the benchmark soil concentrations are based on the Lowest-ObservedAdverse-Effect-Level (LOAEL) with the adverse effect being a 20 percent reduction of
growth. For wildlife, the toxicity benchmarks are based on the No-Observed-AdverseEffect-Level (NOAEL) for chronic oral exposure (with emphasis on reproductive effects)
in a taxonomically similar test species. Mercury in these soils was assumed to be
inorganic in form. Insufficient toxicity information was found to estimate plant
benchmark values for 2-butanone and bis(2-ethylhexy1)phthalate and NOAELs for
chromium VI, silver, and 2-butanone for the burrowing owl.
Table 7. Exposure Factors for Ecological Receptors at Environmental Restoration Site
232, Sandia National Laboratories, New Mexico
Receptor
species
Deer Mouse
(Peromyscus
maniculatus)

Burrowing owl
(Speotyto

ClasdOrder

Trophic
level

Mammalia/
R ode n t i a

Omnivore

Body
weight
(kg)'
0.0239'

Food

intake rate
(kg/dIb
0.00372

Dietary
Composition'
Plants: 50%
lnvertebrates:

Home
range
(acres)
0.27e

50%

Aved
Strigiformes

Carnivore

0.I 55'

0.0173

(+ Soil at 2%
of intake)
Rodents:

34.6'

100%
(+ Soil at 2%

cunicula ria)

of intake)
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Table 8. Transfer Factors Used in Exposure Models for Constituents of Potential
Ecological Concern at Environmental Restoration Site 232,
Sandia National Laboratories, New Mexico

Iphthalate

I

I

I

I

aFrorn Baes et at. (1984).
bFrom Stafford et at. (1991).
‘From NCRP (1989).
‘From Ma (1982).
eDefault value.
f
From equations developed in Travis and Arms (1988).
gFrom equations developed in Connell and Markwell (1990).

Table 9. Media Concentrations for Corstituents of Potential Ecological Concern at
Environmental Restoration Site 232, Sandia National Laboratories, New Mexico
Soil
Deer Mouse
Plant
Soil a
Constituent of Potential
Invertebrate
TiSSUeSa’C
Ecological Concern
(maximum) FoIiage *’
. Cadmium
3.10 x 10”
1.71 x 10”
1.86 x 10’
3.17 x
Chromium VI
1.0 x 10“
4.00 x lo-’
1.30 x lo-‘
9.84 x 10‘~
Mercury
1.o x 10‘’
1.oo x lo-’
1.oo x 1 0-1
7.97 x lo-d
1.00x IOU
1 .oo x IO”
2.50 x IO-’
1.01 x
Silver
2-butanone
4.00 x 10.‘
1.05 x IO”
5.44 x
9.17 x lo-’
Bis (2-ethylhexyl)
2.50 x 10”
1.44 x 10”
5.77 x 10’
1.88 x 10’’
I
I
I
I
phthalate
aMilligramsper kilogram. All are based on dry weight of the media.
b
Product of the soil concentration and the corresponding transfer factor.
“Product of the average concentration in food times the food-to-muscletransfer factor times
the wet weight-dry weight conversion factor of 3.125 (from USEPA, 1993).
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Table 10. Toxicity Benchmarks for Ecological Receptors at Environmental Restoration
Site 232,
Sandia National Laboratories, New Mexico
Constituent of
Potential
Ecological Concern
Cadmium
Chromium VI
Mercury
Silver
2-butanone
Bis (2-ethylhexyl)
phthalate

Plant
Benchmark*

(mglKg)
3
1

0.3
2

___

---

Mammallan NOAELs (mg/Kg/d)
Avian NOAELs (mglKgld)
Mammallan
Test
Deer
Avian
Test
Burrowing
Mouse
Test
Species
Owl
Test Speciesb
Species
N O A E L ~ N O A E L ~ Species'
NOAEL'
NOAEL'
Lab ratQ
1 .o
1 .a9
Mallard
1.45
1.45
n
Lab rat
3.28
6.42
_-Lab rat
0.032
0.0626
Mallard
0.0064
0.0064
--Lab rat
17.8'
34.8
Lab rat
17-71
3460
Lab mouse
18.3
19.4
Ringed
1.1
1.1
dove

-.

I
-

---

.-.----

-_-

aFrom Will and Suter (1995).
From Sample et al. (1996), except where noted. Body weights (in kilograms) for NOAEL conversion are:
lab mouse, 0.030; lab rat, 0:350 (except where noted); and mink, 7 .O.
'From Sample et ai. (I 996), except where noted.
d
Based on NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body
weight of 0.239 kilograms and a mammalian scaling factor of 0.25.
eFrom Sample et al. (1996).
'Based on NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of
0.0 was used, making the NOAEL independent of body weight.
gBody weight of lab rat, 0.303 kg, for NOAEL conversion (Sample et al., 1996).
h
--- designates insufficient toxicity data.
'From USEPA (1997).
b

e

The benchmark used for exDosure of terrestrial receptors to radiation was 0.1 rad/day.
This value has been recommended by IAEA (1992) for the protection of terrestrial
populations. Because plants and insects are less sensitive to radiation than vertebrates
(Whicker and Schultz, 1982),the dose of 0.1 rad per day should also offer sufficient
protection to other ecological receptors, such as these, within the terrestrial habitat of
Site 232.
111.6 Risk Characterization

The maximum soil concentrations and estimated dietary exposures were compared to
plant and wildlife benchmark values, respectively. The results of these comparisons
are presented in Table 11. Maximum soil concentrations for cadmium exceeded their
respective plant benchmark

c
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Table 11. Comparisons to Toxicity Benchmarks for E I gical Re
Environmental Restoration Site 232, Sandia National Laboratories, New Mexico
Constituent of Potential
Plant
Deer Mouse
Burrowing Owl
Hazard Quotient
Hazard Quotient
Hazard Quotient
Ecological Concern
1.03 x 10'
1.52 x lo-'
5.01 x loe3
Cadmium
Chromium VI
1.00 x 10''
2.55 x
--- a
Mercury
3.33 x lo-'
2.51 x lo-'
1.42 x 10'
Silver
5.00 x 10-l
2.88 x
------3.59 x
2-butanone
Bis (2-ethylhexyl)
--2.33 x lo-'
2.41 x
phthalate
Bold text indicates hazard quotient is greater than one.
'--designates insufficient toxicity data available for risk estimation purposes.

*

concentrations. Hazard quotients (HQs) are used to quantify the comparison with the
benchmarks for wildlife exposure. In the burrowing owl, only the HQ for mercury (HQ =
1.42) exceeded unity. The radiation dose to the mouse and owl were predicted to be
2.29 x 10" and 1.64 x 1O-' radlday, respectively. This is considerably less than the
benchmark of 0.1 rad/day.
111.7 Uncertainties
Many uncertainties are associated with the characterization of ecological risks at ER
Site 232. These uncertainties result in the use of assumptions in estimating risk which
may lead to an overestimation or underestimation of the true risk presented at a site.
For this screening level risk assessment, assumptions are made that are more likely to
overestimate risk rather than to underestimate it. These conservative assumptions are
used to be more protective of the ecological resources potentially affected by the site.
Conservatisms incorporated into this risk assessment include the use of the maximum
measured soil concentration or maximum detection limit to evaluate risk, the use of
wildlife toxicity benchmarks based on NOAEL values, the use of maximum transfer
factors found in the literature for modeling plant and mouse tissue concentrations, the
use of earthworm-based transfer factors or a default factor of 1.O for modeling COPECs
into soil invertebrates, and the use of 1.O as the area use factor for wildlife receptors
regardless of seasonal use or home range size. Uncertainties associated with the
estimation of risk to ecological receptors following exposure to Pu-238 and H-3 are
primarily related to those inherent in the dose models and exposure parameters. As an
example, the internal dose model is based on the assumption that the receptor are
exposed to the maximum detected concentration of Pu-238 and H-3 measured at the
site and external exposure is assumed to be insignificant.
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111.8 Summaw

Potential risks were indicated for two ecological receptors (plant and burrowing owl) at
Site 232; however, the use of the maximum measured soil concentration or maximum
detection limit to evaluate risk provided the ”worst case” scenario for the ecological risk
assessment. Detection limits were used to evaluate risk for chromium VI, mercury, and
silver. Detection limits for chromium VI and silver did not produce HQs greater than 1.O
for any of the ecological receptors. Mercury was the only COPEC with a detection limit
that resulted in a HQ greater than one (1.4) for the burrowing owl. However, because,
the detection limit for mercury is within the range of background concentrations,
ecological risks associated with exposure to mercury at this site are expected to be
insignificant.
Use of the maximum soil concentration for cadmium resulted in a HQ of 1.03 for the
plant. However, the average of eight data points for cadmium from one sample set was
2.1 mg/kg; samples from a second data set containing six data points were all less than
0.5 mg/kg (detection limit). The use of an UTL 95% value for cadmium would therefore
not produce a HQ greater than one. No ecological risks were predicted from exposure
to Pu-238 and H-3 at the site. Based on this analysis, it is concluded that the COPECs
at Site 232 are not at concentrations that warrant ecological concern.
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EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL AND RADIONUCLIDE
CONTAMINATION
BACKGROUND
Sandia National Laboratories (SNL) proposes that a default set of exposure routes and
associated default parameter values be developed for each future land-use designation
being considered for SNL/NM Environmental Restoration (ER) project sites. This
default set of exposure scenarios and parameter values would be invoked for risk
assessments unless site-specific information suggested other parameter values.
Because many SNL/NM ER sites have similar types of contamination and physical
settings, SNL believes that the risk assessment analyses at these sites can be similar. A
default set of exposure scenarios and parameter values will facilitate the risk
assessments and subsequent review.
The default exposure routes and parameter values suggested are those that SNL views
as resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments
and recommendations by the USEPA Region VI and NMED, SNL proposes that these
default exposure routes and parameter values be used in future risk assessments.

a

At SNL/NM, all Environmental Restoration sites exist within the boundaries of the
Kirtland AFB. Approximately 157 potential waste and release sites have been identified
where hazardous, radiological, or mixed materials may have been released to the
environment. Evaluation and characterization activities have occurred at all of these
sites to varying degrees. Among other documents, the SNL/ER draft Environmental
Assessment (DOE, 1996) presents a summary of the hydrogeology of the sites, the
biological resources present and proposed land use scenarios for the SNL/NM ER sites.
4 t this time, all SNL/NM ER sites have been tentatively designated for either industrial
or recreational future land use. The NMED has also requested that risk calculations be
performed based on a residential land use scenario. All three land use scenarios will be
addressed in this document.

The SNL/NM ER project has screened the potential exposure routes and identified
default parameter values to be used for calculating potential intake and subsequent
hazard index, risk and dose values. EPA (EPA, 1989a) provides a summary of exposure
routes that could potentially be of significance at a specific waste site. These potential
exposure routes consist of
0
0

0

Ingestion of contaminated drinking water;
Ingestio~*of
contaminated soil;
Ingestion of contaminated fish and shell fish;

i
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Ingestion of contaminated fruits and vegetables;
Ingestion of contaminated meat, eggs, and dairy products;
Ingestion of contaminated surface water while swimming;
Dermal contact with chemicals in water;
Dermal contact with chemicals in soil;
Inhalation of airborne compounds (vapor phase or particulate), and;
External exposure to penetrating radiation (immersion in contaminated air;
immersion in contaminated water and exposure from ground surfaces with photonemitting radionuclides).

Based on the location of the SNL ER sites and the characteristics of the surface and
subsurface at the sites, we have evaluated these potential exposure routes for different
land use scenarios to dGtermine which should be considered in risk assessment analyses
(the last exposure route is pertinent to radionuclides only). At SNL/NM ER sites, there
does not presently occur any consumption of fish, shell fish, fruits, vegetables, meat,
eggs, or dairy products that originate on-site. Additionally, no potential for swimming
in surface water is present due to the high-desert environmental conditions. As
documented in the RESRAD computer code manual (ANL, 1993), risks resulting from
immersion in contaminated air or water are not significant compared to risks from
other radiation exposure routes.
For the industrial and recreational land use scenarios, SNL/NM ER has therefore
excluded the following four potential exposure routes from further risk assessment
evaluations at any SNL/NM ER site:
Ingestion of contaminated fish and shell fish;
Ingestion of contaminated fruits and vegetables;
Ingestion of contaminated meat, eggs, and dairy products; and
Ingestion of contaminated surface water while swimming.
That part of the exposure pathway for radionuclides related to immersion in
contaminated air or water is also eliminated.
For the residential land-use scenario, we will include ingestion of contaminated fruits
and vegetables because of the potential for residential gardening.
Based on this evaluation, for future risk assessments, the exposure routes that will be
considered are shown in Table 1. Dermal contact is included as a potential exposure
pathway in all land use scenarios. However, the potential for dermal exposure to
inorganics ismot considered significant and will not be included. In general, the dermal
exposure pathway is generally considered to not be significant relative t o water
ingestion and soil ingestion pathways but will be considered for organic components.
6-32
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Because of the lack of toxicological parameter values for this pathway, the inclusion of
this exposure pathway into risk assessment calculations may not be possible and may
be part of the uncertainty analysis for a site where dermal contact is potentially
applicable.

Table I.Exposure Pathways Considered for Various Land Use Scenarios
Industrial

ll

Recreational

Residential

II

I
Ingestion of contaminated
drinking water
Ingestion of contaminated soil
Inhalation of airborne
compounds (vapor phase OF
particulate)
Dermal contact
External exposure to
penetrating radiation from
ground surfaces

It

Ingestion of contaminated
drinking water
Ingestion of contaminated soil
Inhalation of airborne
compounds (vapor phase or
particulate)
Dermal contact
External exposure to
penetrating radiation from
ground surfaces

Ingestion of contaminated
drinking water
Ingestion of contaminated soil
Lnhalation of airborne
compounds (vapor phase or
particulate)
Dermal contact
Ingestion of fruits and
vegetables
External exposure to
penetrating radiation from
eround surfaces

EQUATIONS AND DEFAULT PARAMETER VALUES FOR IDENTIFIED
EXPOSURE ROUTES
In general, SNL/NM expects that ingestion of compounds in drinking water and soil
will be the more significant exposure routes for chemicals; external exposure to
radiation may also be significant for radionuclides. All of the above routes will,
however, be considered for their appropriate land use scenarios. The general equations
for calculating potential intakes via these routes are shown below. The equations are
from the Risk Assessment Guidance for Superfund (RAGS): Volume 1 (EPA, 1989a and
1991). These general equations also apply to calculating potential intakes for
radionuclides. A more in-depth discussion of the equations used in performing
radiological pathway analyses with the RESRAD code may be found in the RESRAD
Manual (ANL, 1993). Also shown are the default values SNL/NM ER suggests for use
in Reasonable Maximum Exposure (RME) risk assessment calculations for industrial,
recreational, and residential scenarios, based on EPA and other governmental agency
guidance. The pathways and values for chemical contaminants are discussed first,
followed by those for radionuclide contaminants. RESRAD input parameters that are
left as the default values provided with the code are not discussed. Further information
relating to these parameters may be found in the RESRAD Manual (ANL, 1993).
. ’
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Generic Equation for Calculation of Risk Parameter Values
The equation used to calculate the risk parameter values (i.e., Hazard Q u o t i e n t h d e x ,
excess cancer risk, or radiation total effective dose equivalent [dose]) is similar for all
exposure pathways and is given by:
Risk (or Dose) = Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or
radiological)
= C x (CR x EFD/BW/AT) x Toxicity Effect

(1)

where

C
CR
EFD
BW
AT

= contaminant concentration (site specific);
= contact rate for the exposure pathway;
= exposure frequency and duration;
= body weight of average exposure individual;
= time over which exposure is averaged.

..

The total risk/dose (either cancer risk or hazard index) is the sum of the risks/doses for
all of the site-specific exposure pathways and contaminants.

The evaluation of the carcinogenic health hazard produces a quantitative estimate for
excess cancer risk resulting from the COCs present at the site. This estimate is
evaluated for determination of further action by comparison of the quantitative
estimate with the potentially acceptable risk range of lo4 to 10". The evaluation of the
noncarcinogenic health hazard produces a quantitative estimate (i.e., the Hazard Index)
for the toxicity resulting from the COCs present at the site. This estimate is evaluated
for determination of further action by comparison of this quantitative estimate with the
EPA standard Hazard Index of unity (1). The evaluation of the health hazard due to
radioactive compounds produces a quantitative estimate of doses resulting from the
COCs present at the site.
The specific equations used for the individual exposure pathways can be found in
RAGS (EPA, 1989) and the RESRAD Manual (ANI.,,1993). Table 2 shows the default
parameter values suggested for used by SNL at ER sites, based on the selected land use
scenario. References are given at the end of the table indicating the source for the
chosen parameter values. The intention of SNL is to use default values that are
consistent with regulatory guidance and consistent with the RME approach. Therefore,
the values chosen will, in general, provide a conservative estimate of the actual risk
parameter. These parameter values are

Av6-97MPISNL:R4179232.RSK
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Table 2. Default Parameter Values for Various Land Use Scenarios

1

Water Ingestion Pathway
Ingestion rate &/d)

2’>

2*

2’p

Food Ingestion Pathway
Ingestion rate (kg/yr)
Fraction ingested

NA
NA

NA
NA

138bd
0.25bd

I
Dermal Pathway
Surface area in water (m’)
Surface area in soil (m’)
Permeability coefficient

2b”
0.53bL
chemical specific

J

Zb”
0.53bL

chemical specific

ZbC
0.53bL
chemical specific

*** The exposure frequencies for the land use scenarios are often integrated into the overall
contact rate for specific exposure pathways. When not included, the exposure frequency for the
industrial land use scenario is 8 h/d for 250 d/y; for the recreational land use, a value of 2
h / w k for 52 wk/y is used (EPA, 1989b); for a residential land use, all contact rates are given
per day for 350 d/y.
a RAGS, Vol 1, Part B (EPA, 1991).
Exposure Factors Handbook (EPA, 1989b)
EP.4 Region VI guidance.
d
1993)is used for human health risk calculations; default
For radionuclides, RESRAD (ANL,
parameters are consistent with RESRAD guidance.
Dermal Exposure Assessment, 1992.
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suggested for use for the various exp sure p thways based on the assumption th t
pa;ticular site has no unusual characteristics that contradict the default assumptions.
For sites for which the assumptions are not valid, the parameter values will be modified
and documented.

Summary
SNL proposes the described default exposure routes and parameter values for use in
risk assessments at sites that have an industrial, recreational or residential future landuse scenario. There are no current residential land-use designations at SNL ER sites,
but this scenario has been requested to be considered by the NMED. For sites
designated as industrial or recreational land-use, SNL will provide risk parameter
values based on a residential land-use scenario to indicate the effects of data uncertainty
on risk value calculations or in order to potentially mitigate the need for institutional
controls or restrictions on Sandia ER sites. The parameter values are based on EPA
guidance and supplemented by information from other government sources. The
values are generally consistent with those proposed by Los Alamos National
Laboratory, with a few minor variations. If these exposure routes and parameters are
acceptable, SNL will use them in risk assessments for all sites where the assumptions
are consistent with site-specific conditions. All deviations will be documented.
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Sandia National Laboratories
Albuquerque, New Mexico
September 1999
Environmental Restoration Project
Responses to NMED Request for Supplemental Information
No Further Action Proposals (8th Round)
Dated August 1997

INTRODUCTION
This document responds to comments received in a letter from the State of New Mexico
Environment Department to the U.S. Department of Energy (Kieling, June 9, 1999) documenting
the review of seven No Further Action (NFA) Proposals submitted August 1997.
The following five operable units (OU) and seven environmental restoration (ER) sites were
included in the August 1997 NFA proposals:
0

0

0

0

0

OU 1295

- ER Site 154, Building 9960 Septic Systems
OU 1306

- ER Site 18, Concrete Pad, Technical Areas IIIand V
OU 1309

- ER Site 232, Storm Drain System Outfall
OU 1333
- ER Site 13, Oil Surface Impoundment, Lurance Canyon Burn Site
OU 1335
- ER Site 89, Shock Tube Site
- ER Site 109, Building 9950 Firing Site
- ER Site 193, Sabotage Test Area

AY8-99W/SNL:c451O.dX
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Site-Specific Comments

OU 1309
ER Site 232, Storm Drain System Outfall

ER Site 232 is not appropriate for NFA petition.
1.

Section 3.2.10 - The site-specific background concentrations have not been
approved by the HRMB.
Response: The Request for Supplemental Information for ER Site 232 requests
additional sampling, analytes, and soil remediation. A plan will be developed describing
how the requested field work will be performed. This plan will be presented to the
Hazardous and Radioactive Materials Bureau contact before the field work is performed.
9 A new NFA proposal will be submitted following the evaluation of the data resulting
from the fieldwork. Because this new field work will result in new data, tables, and
figures, the Request for Supplemental Information comments regarding data, tables, and
figures will be addressed when the new NFA proposal is submitted.

Table 3-4 - With regard to outfall 232-2, please provide the “DOE OB/NMED data”
for VOC’s and SVOC’s. DOWSNL did not analyze soil samples for these
constituents.
Response: See response to Specific Comment 1.

3.

--

Table 3-7 DOWSNL must provide a complete list of all VOC’s and SVOC’s
analyzed for and their MDL’s. See general comments 2-4.
Response: See response to Specific Comment 1.

4.

Site characterization at ER Site 232-1 is not adequate. Surface and shallow
subsurface soil samples should be collected at two locations near the center of the
area shown in Figure 3-2. The soil samples should be analyzed for VOC’s, SVOC’s
and TPH.
Response: See response to Specific Comment 1.

5.

At Outfall 232-1, contaminated soil with concentrations of TPH > 100 mgkg should
be remediated.
Response: See response to Specific Comment 1.

NO
OD

Sandia National Laboratories
Albuquerque, New Mexico
December 2002
Environmental Restoration Project
Tijeras Arroyo Operable Unit 1309
Responses to NMED Notices of Deficiency for
Solid Waste Management Units 230,231,232,233, and 234
No Further Action Proposals
Dated June 1995 (2nd Round) and
August 1997 (8th Round)
INTRODUCTION
Sandia National LaboratoriesDIew Mexico (SNWNM) is submitting this Notice of Deficiency
(NOD) Response for the Technical Area (TA)-IV storm-water outfalls (Solid Waste Management
Units [SWMUs] 230,231, 232,233, and 234). These five sites are managed as part of the
Tijeras Arroyo Operable Unit (TJAOU) 1309. The proposals for no further action (NFA) for
SWMus 230,231,233, and 234 were previously submitted in 1995 (SNUNM June 1995). The
NFA proposal for SWMSJ 232 was submitted in 1997 (SNUNM August 1997). This response
addresses both the most recent NOD (NMED October 1999) for the five sites (SwMus 230,231,
232,233, and 234) and the previous Request for Supplemental Information (RSI) (Dinwiddie
January 1999) that contained specific comments (1 through 5) regarding SWMU 232.
The NOD (NMED October 1999) included comments relating to a number of S W s at
SNL/NM. Five comments (1,2,4, 5, 8) in Enclosure B of this NOD (NMED October 1999)
addressed SwMus 230,231,232,233, and 234. This document presents the SNL/NM response
to these comments. Incorporated into the response are the confirmatory sampling requirements
that were identified by SNUNM Environmental Restoration (ER) TJAOU staff and the New
Mexico Environment Department (Nh4ED) Hazardous and Radioactive Materials Bureau
(HRMJ3) (now known as the Hazardous Waste Bureau) in a meeting held on November 17,1999.
The outcome of the meeting was NMED’s request for additional confirmatory soil sampling at
SWMUs 230 through 234. A Field Implementation Plan (FTP) was subsequently developed for
these five SwMus (SNWNM May 2001) that describes the confirmatory sampling and analysis
requirements and provides historical information for the outfalls. The FIP,provided as
Attachment A, was used to guide the confirmatory sampling that was conducted in June 2001.
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TIJEXAS ARROYO OPERABLE UNIT 1309
RESPONSES TO NMED NOTICES OF DEFICIENCY
FOR NFA PROPOSALS

i

RESPONSES TO ENCLOSURE B, OCTOBER 1999 NOTICE OF DEFICIENCYPROPOSED ADDITIONAL SITE CHARACTERIZATION WORK, NFA PROPOSALS,
JUNE 1995 (2nd Round)
The NMED comments (NMED October 1999) relevant to the TA-IV storm-water outfalls
(SWMUs 230,231,232,233, and 234) are presented below in bold text. The SNUNM response
follows each comment.

ER Sites 46,232,233,234,227,229,230, and 231 (OU 1309 Outfalls)
The outfalls at ER Sites 46 and 227 are of the most concern to the HRMB; the others,
which are storm drain outfalls, are clustered near ER sites 46 and 227. More specifically,
ER Sites 229,230, and 231 are grouped near ER Site 227; whereas, ER Sites 232,233, and
234 are located near ER Site 46. Additional site characterization work proposed includes:
1.

Locate each outfall accurately.
l2eipme: Figure 1 accurately depicts the locations of each TA-IV storm-water outfall
(SWMus 230,231,232-1,232-2,233, and 234). The outfalls are located along the
southern boundary of TA-IV and the steep northern rim of Tijeras Arroyo. Figure 2 is an
SNUNM Facilities Engineering drawing depicting the various utilities that are located at
the southern part of TA-IV. Storm water drains to the sites via buried pipes that are
connected to either concrete ditches or concrete drop structures. The SWMUs consist of
earthen ditches that start at the discharge point of each concrete feature. SWMUs 230,
231,232-1,232-2, and 233 currently receive storm water from TA-IV. SWMU 234
previously received storm water from TA-IVYbut is now inactive.
As shown on Figure 2, SNLNM Facilities Engineering has assigned a structure number
(‘struc. no.’) to each outfall. For example, structure number 58 corresponds to
SWMU 230. Structure numbers 59 and 60A correspond to SWMUs 231 and 232-1,
respectively. Structure number 60 corresponds to SWMU 232-2. A structure number is
not assigned to SWMU 234 because the concrete features were removed in the early
1990s when piping from the Building 981 area was diverted to SWMU 233 (structure
number 62).

2.

Collect and analyze soil samples at the points of surface discharge and along the
drainage channels. Analytical results of previous sampling will be used, to the extent
possible,*>
to meet this requirement.
Ekspmse: In June 2001, SNUNM collected the soil samples, requested by NMED at the

1

November 17,1999, meeting, at the points of surface discharge and dong the earthen
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channels. At all of the SWMUs (230 through 234), soil samples were collected at lateral
distances of 5 and 30 feet downslope of the storm-water discharge point; the sampling
depths for these lateral locations began at 0 and 5 feet below ground surface (bgs).
Additional surface (0 to 1 foot bgs) soil samples were collected at SWMUs 230,232-2,
and 233. Figures 3 through 8 depict the sampling locations at SWMUs 230 through 234.
Table 1 lists the number of samples that have been collected at each site. Table 2 lists the
soil samples for each SWMU. Sampling was conducted in 1994, 1995, and 2001. The
soil samples were analyzed by both on-site and off-site laboratories (Tables 3 through
109). Sampling and analysis details are presented in the Risk Screening Assessment
Reports for each site (Attachments B through G).

4.

Collect shallow subsurface soil samples at each storm drain outfall (two boreholes at
each location at maximum depths of 5 ft). The soil samples will be analyzed for
radionuclides, metals, volatile organic compounds, semi-volatile organic compounds,
and high explosives.
l3eqmmc: In 2001, SNL/NM collected shallow subsurface samples at two locations at
each of the storm-drain outfalls (SWMUs 230,231,232,233, and 234). A third soil
sample was collected at SWMUs 230,232-2, and 233 (Table 2). The samples were
collected in accordance with guidance received at the November 17, 1999, meeting
between SNUNM ER TJAOU staff and the NMED HRMB. The surface soil (0 to
0.5 foot bgs) and 1-foot-bgs soil samples were collected with a hand trowel. Because of
the uneven terrain and large cobbles that serve as erosion control below the storm-water
outfalls, a backhoe was used to collect the 5-foot-bgs soil samples. NMED verbally
approved use of the backhoe before the sampling was conducted (Copland April 2001).

*

The soil samples from each site were analyzed for radionuclides (gamma spectroscopy,
tritium, and gross alphaheta), Resource Conservation and Recovery Act (RCRA) metals,
chromium-VI, volatile organic compounds (VOCs), semivolatile organic compounds
(SVOCs), and total petroleum hydrocarbons (TPH) using U.S. Environmental Protection
Agency (EPA) methods (EPA November 1986). The need for analyzing the soil samples
for high explosive (HE) compounds was discounted after informing NMED that the
TA-IV storm-water outfalls have never received any type of TA-II water (storm, septic, or
waste) (SMUNM May 2001), as previously assumed by NMED. HE compounds are
not a contaminant of concern (COC,) for any of the TA-IV storm-water outfalls
(SWMUs 230,231,232,233, and 234).

5.

*
1

Collect a surface soil sample upstream of the drop inlet at ER Site 230. The soil
sample will be analyzed for radionuclides, metals, volatile organic compounds,
semi-volatile organic compounds, and high explosives.
IZqmnse: A surface soil (0 to 0.5 feet bgs) sample (230-GR-05-0.5) was collected
upstream'.of the drop inlet next to the chain-link fence and analyzed for radionuclides
(gamma spectroscopy, tritium, and gross alphabeta), RCRA metals, chromium-VI,
VOCs, SVOCs, and TPH using EPA methods (EPA November 1986). The need for
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analyzing the soil samples for HE compounds was discounted after informing NMED that
the T A - N storm-water outfalls have never received any type of TA-II water (storm,
waste, or septic) (SNLNh4 May 2001), as previously assumed by NMED. HE
compounds are not a COC for any of the TA-IV storm-water outfalls (SWMUs 230,231,
232,233, and 234).

i

8.

Revise and resubmit the data tables in the NFA proposals for each site, meeting the
standards achieved in the 12th Round NFA proposals.
p Analytical
~ ~ ~
data tables from the NFA proposals (SNUNM June 1995;
SNUNM August 1997) have been revised using the 12th Round forrnat. In addition to
the soil samples that were collected in 1994 and 1995 for the NFA proposals, samples
also were collected in 2001. Table 2 lists the soil samples for each SWMU. Table 1 lists
the corresponding analytical data tables (Tables 3 through 109). The soil samples were
analyzed using EPA methods (EPA November 1986) for VOCs, SVOCs, TPH, metals
(RCRA metals and chromium-VI), and radionuclides (gamma spectroscopy, tritium, and
gross alphdbeta). All detectable concentrations are presented in the tables. In those
cases in which no detectable concentrations were reported for a particular analytical suite,
a table listing the detection limits is presented. Analytical laboratories are noted on each
data table.

h

I

x

Risk assessments (human health and ecological) have been prepared for each SWMU
(230 through 234) using all the available sampling results. The risk assessment results, as
well as the sampling techniques and analytical methods, are presented in the Risk
Screening Assessment Reports for each site (Attachments B through G). The Data
Validation Reports for each site are included in Attachments H through M.

RESPONSES TO SPECIFIC COMMENTS, JANUARY 1999 REQUEST FOR
SUPPLEMENTAL INFORMATION-NF’A PROPOSALS, AUGUST 1997 (S& Round)
The Nh4ED specific comments from the RSI (Dinwiddie January 1999) relevant to SWMU 232
are presented below’inbold text. The SNUNM response follows each comment. None of the
other TA-IV storm-water outfalls (SWMUs 230,23 1,233,234) were discussed in the January
1999 RSI correspondence.

ER Site 232 is not appropriate for NFA petition.
1.

Section 3.2.10 - The site-specific background concentrations have not been
approved by the HRMB.
Rixipme: The attached risk assessments do not use the SWMU 232 site-specific
background concentrations. Instead, the appropriate NMED-approved background
values, as defined by Dinwiddie (September 1997), are used.

2.

Table 3-4 - With regard to outfall 232-2, please provide the “DOE OB/NMED data”
for VOCs and SVOCs. DOE/SNL did not analyze soil samples for these
constituents.
lhspmie: The NMED Oversight Bureau (OB) data is contained in Attachment N and
was generated by NMED’s contract laboratory, Analytical Technologies, Inc. As
mentioned in the SWMU 232 NFA Proposal (SNUNM August 1997), no VOCs or
SVOCs were detected in the three soil samples that were collected by the NMED OB.
The soil samples were collected from the excavation where soil contaminated with
mineral oil had been removed during the SWMU 232-2 Voluntary Corrective Measure.

3.

Table 3-7- DOE/SNL must provide a complete list of all VOCs and SVOCs
analyzed for and their MDLs [method detection limits].
l3mpme: The MDLs for each VOC and SVOC are listed in the revised tables (Tables
41,43,52,54,65, and 67).

4.

Site characterization at ER Site 232-1 is not adequate. Surface and shallow
subsurface soil samples should be collected at two locations near the center of the
area shown in Figure 3-2. The soil samples should be analyzed for VOCs, SVOCs,
and TPH.
l3mpme: The confirmatory soil samples were collected in 2001 by SNUNM to satisfy
this comment. At the direction of Mr. Will Moats (NMED OB), soil samples were
collected at lateral distances of 5 and 30 feet downslope of the storm-water discharge
point. The samples were analyzed for VOCs, SVOCs, and TPH. The analytical results
are discussed above in the response to Comments 4 and 8 of Enclosure B of the October
1999 NOD.

Aull-02/WP/SNL15192.d0~

17

840857.02.03.00.00 11/27/02 4 3 3 PM

5.
.I

At Outfall 232-1, contaminated soil with concentrations of TPH > 100 mgkg
[milligrams/kilogram] should be remediated.
lhqmmie: Recent guidance from NMED suggests that the remediation of soil containing
TPH in excess of 100 parts per million (ppm) ( m a g ) is a moot issue for SWMU 232-1.
Both the July 18,2000, letter from the NMED Hazardous Waste Bureau and its
accompanying Position Paper (Use of TPH Test Resultsfor Site Characterization) (Bearzi
July 2000) endorse the August 13, 1993, guidelines from the New Mexico Oil
Conservation Division (OCD) (OCD August 1993). The OCD Guidelinesfor
Remediation of Leak, Spills, and Releases set forth ranking criteria for oil spills.
SWMU 232-1 scores a ranking criteria of zero (0) because the depth to groundwater is
greater than 100 feet and no perennial surface-water bodies, water-supply wells, or other
water sources are located nearby. Accordingly, the TPH action level for the site should
be 5,000 ppm above background. The maximum TPH concentration reported for the
1994 SWMU 232-2 soil samples was 860 ppm. The confirmatory soil samples collected
in 2001 did not contain any TPH concentrations above the 0.45 ppm detection limit.
Therefore, SNUNM does not plan to conduct any remediation work at SWMU 232-2.
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Table 1
Number of Confirmatory Soil-Sampling Locations and Corresponding Analytical Data Tables
for the TA-IV StormLWater Ouffalls for SWMUs 230,231,232-1,232-2,
233,and 234

aAnother six locations (see Table 2) are not included in this tally for SWMU 234 because the
correspondingsix samples were not collected where storm water had drained.
SW MU = Solid Waste Management Unit.
= Technical Area.
TA
-= Information not available.
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Table 2
Soil Samples Collected at SWMUs 230,231,232-1, 232-2,233, and 234
Beginning Depth (ft bgs)

Sample ID

SWMU
230

1994 sampling
230-01-A

0.0
0.5
0.0

0.5

231

232-1

I

230-04-8
2001 sampling
230-GR-05-0.0-S
230-GR-06-0.04
23O-GR-06-0.0-DU
230-GR-06-5.0-S
230-GR-07-5.043
1994 sampling
231-01-A
231-01-B

I

0.0
0.5
0.0

0.5
0.0
0.0
0.0

5.0
5.0
0.0

0.5
0.0

231-03-A
231-03-8
231-04-A
231-04-8
2001 sampling
231-GR-05-O.O-S
231-GR-05-O.O-DU
231-GR-05-5.0-S
231-GR-06-5.04
1994 sampling
232-1-01-A
232-1-01-8
232-1-02-A
232-1-02-8
232-1-03-A
232-1-03-8
232-1-044
232-1-04-8
1995 sampling
232-1-BHl-5-S-1
232-1-BH1-10-S-l
232-1-BH1-10-SD-1
232-1-BH1-10-SO-1
232-1-8H2-54-1
232-1-BH2-10-S-l
232-1-BH3-5-S-1
232-1-8H3-1043-1
232-1-BH4-6-S-1
232-1-BH4-10-S-l
232-1- BH5-54-1
232-1-8H5-10-S-1
2001 sampling
232-1-GR-05-O.O-S
232-1-GR-05-O.O-DU
232-1-GR-06-5.0-S
232-1-GR-07-5.0-S

0.5
0.0

0.5
0.0
0.0

5.0
5.0

0.0
0.5
0.0

0.5
0.0

0.5
0.0

0.5
5.0
10.0
10.0
10.0
5.0
10.0
5.0
10.0
6.0
10.0
5.0
10.0
0.0
0.0

5.0
5.0

Refer to footnotes at end of table.
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Table 2 (Continued)
Soil Samples Collected at SWMUs 230,231,232-1 , 232-2,233, and 234
SWMU

32-2

Beginning Depth (ft bgs)

Sample ID
994 sampling
b15861
115862
115863
115864
115865
115866
115867
115868
115869
315870
315871
315872
315873
D15874
D15875
015876
015877
015878
015879
015880
015881
015882
015883
015884
015885
015886
015887
015888
015889
015890
015891
015892
015893
015894
015895
015896
017817
017818
NMED-232-east
NMED-232-west
NMED-undisturbed
2001 sampling
232-2-GR-01-0.0-S
232-2-GR-01-0.0-DU
232-2-GR-01-5.0-S
232-2-GR-01-10.0-S
232-2-GR-02-5.0-S
232-2-GR-02-7.0-DU

la

la

5a
5a
5a
5a
5a
5a
5a
5a
5a
la

9
9
9

9
9

9
9
5a
5a
5a
5a
5a
10
6.5
9
6.5
6
1
10
7
4
10.5
9.5
3.5
1
8
10
6
9
0.0
0.0

5.0
10.0
5.0
7.0

Refer to footnotes at end of table.
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Table 41
Summary of SWMU 232-1 Confirmatory Soil Sampling
VOC Analytical Detection Limits
September 1994
(Off-Site Laboratory)a

aEnvironmental ControlTechnology Corporation Laboratory (ENCOTEC).
mgkg = Milligram(s)per kilogram.
SWMU = Solid Waste Management Unit.
VOC = Volatile organic compound.
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SVOCs (EPA Method 8270b) (mgkg)

Sample Attributes
Record
NumberC
821
821
821
82
1
-

ER Sample ID
SITE 232-01-A
SITE 232-01-8
SITE 232-03-A
SITE 232-03-B

Sample Depth (ft)
0-0.5
0.5-3

bis(2-Ethylhexy1)phthalate

ND (0.33)
ND (0.33)

0-0.5
0.53

T-52
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Table 43
Summary of SWMU 232-1 Confirmatory Soil Sampling
SVOC Analytical Detection Limits
September 1994
(Off-Site Laboratoryp
Analyte
1,2,4-TrichIorobenzene
1,2-Dichlorobenzene
1,3-DichIorobenzene
1,4-DichIorobenzene

Method Detection Limit (mgkg)
0.33
0.33
0.33
0.33
0.33

2,2'-Dichlorodiisopropyl ether
2.4.5-Trichloroohend

0.33

4-Bromophenylphenyl ether
4-Chloro-3-methylphenol
4-Chlorobenzenamine
4-Chlorophenyl phenyl ether

I

4-methyl phenol

I

I

4-Nitroaniline

I

Chrysene
Di-n-butylphthalate
I Di-n-octvl Dhthalate
I Dibenzfa.hlanthracene
Dibenzofuran
'' Diethylphthalate
Dimethylphthalate

0.33
0.33
0.33
0.33
0.33
1.67

I

0.33
0.33
0.33

I

0.33

I
I

0.33
0.33
0.33

,

Refer to footnotes at end of table.
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Analyte
Dinitro-o-cresol
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
lndenoll.2.3-C.db.mme

Method Detection Limit (mg/kg)
1.67
0.33
0.33
0.33

0.33
0.33
0.33
0.33

aEnvironmentalControl Technology Corporation Laboratory (ENCOTEIC).
mgkg = Milligram(s) per kilogram.
SVOC = Semivolatile organic compound.
SWMU = Solid Waste Management Unit.
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Table 44
Summary of SW MU 232-1 Confirmatory Soil Sampling
Total Petroleum Hydrocarbon Compounds Analytical Results-Detections
September 1994
(Off-Site Laboratory)a

t

821
821

I

I

SlTE232-04-A
SlTE232-04-B

I
1

0-0.5
0.5-3

Only

I

Note: Values in bold represent detected analytes.
aEnvironmental Control Technology Corporation Laboratory (ENCOTEC).
bEPA November 1986.
CAnalysisrequestlchain-of-custodyrecord.
EPA = U.S. Environmental Protection Agency.
ER
= EnvironmentalRestoration.
ft
= Foot (feet).
ID
= Identification.
m g k g = Milligram(s) per kilogram.
ND ( ) = Not detected above the method detection limit, shown in parentheses.
SWMU = Solid Waste Management Unit.
TPH = Total petroleum hydrocarbons.
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Table 45
Summary of SWMU 232-1 Confirmatory Soil Sampling
Petroleum Analytical Detection Limits
September 1994
(Off-Site Laboratory)a
Analyte
Total petroleum hydrocarbon

I
I

Method Detection Limit (mg/kg)
40-50

aEnvironmental Control Technology Corporation Laboratory (ENCOTEC).
mg/kg = Milligram(s) per kilogram.
SWMU = Solid Waste Management Unit.

AUl 1-02tWPISNl35192.d~
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Table 46
Summary of SWMU 232-1 Confirmatory Soil Sampling
Metals Analytical Results
September 1994
(Off-Site Laboratory)a

Metals (EPA Methods 6010/6020/7196/7471/7741b, (mg/kg)
Sample Attributes
Record NumberC ER Sample ID Sample Depth (ft) Chromium (VI)
Lead
Mercury
Selenium
ND
(0.25)
6.2
ND (0.04)
ND (0.1)
821
SITE 232-01-A
0-0.5
ND
(0.25)
6
ND
(0.04)
ND (0.1)
0.5-3
821
SITE 232-01-B
ND
(0.25)
9.4
ND (0.04)
ND (0.1)
821
SITE 232-02-A
0-0.5
ND (0.25)
9.2
ND (0.04)
ND (0.1)
0.5-3
SITE 232-02-8
821
ND (0.25)
11
ND (0.04)
ND (0.1)
821
SITE 232-03-A
0-0.5
ND
(0.25)
6.9
ND (0.04)
ND (0.1)
821
SITE 232-03-8
0.5-3
ND
(0.25)
8.3
ND (0.04)
ND (0.1)
821
SITE 232-04-A
0-0.5
ND
(0.25)
9.8
ND (0.04)
ND (0.1)
821
SITE 232-04-8
0.5-3
NC
39
~0.25
4
Backgroundconcentration (surface soil 0-0.5 ft)d
eo. 1
c1
NC
11.2
Backgroundconcentration (subsurface soil >0.5 ft)d
Note: Values in bold indicate concentrations greater than background.
aEnvironmentalControl Technology Corporation Laboratory
(ENCOTEC).
bEPA November 1986.
CAnalysisrequesvchain-of-custodyrecord.
dDinwiddie September 1997.
EPA = U.S. Environmental Protection Agency.
ER
= Environmental Restoration.

ft
ID
mgkg
NC
ND ( )

Silver
ND (0.5)
ND (0.5)
ND (0.5)
ND (0.5)
ND (0.5)
ND (0.5)
ND (0.5)
ND (0.5)
<1
<1

= Foot (feet).
= ldentif ication.
= Milligram@)per kilogram.

= Not calculated by Dinwiddie (September 1997).
= Not detected above the method detection limit, shown in
parentheses.
SWMU = Solid Waste Management Unit.

Table 47
Summary of SW M U 232-1 Confirmatory Soil Sampling
Metals Analytical Detection Limits
September 1994
(Off-Site Laboratory)a

aEnvironmental Control Technology Corporation Laboratory (ENCOTEC).
mgkg = Milligram@)per kilogram.
SWMU = Solid Waste Management Unit.
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Table 48
Summary of SWMU 232-1 Confirmatory Soil Sampling
Gamma Spectroscopy Analytical Results
September 1994
(Off-Site Laboratory)a

g
0

Sample Attributes
Record
Numberb
ER Sample ID
SITE 232-01-A
822
Backgroundconcentration

%

m
VI
3

0

;
a
s
A

8R
p?
VI
W

D
3

Sample
Depth
(ft)
0-0.5

Plutonium-238

Plutonium-239/240

Result
ErroF
Result
ErrorC
ND (0.001) 0.004 ND (0.007)
NC
-NC
--

--

Activity (pCi/g)
Uranium-234
Result
1.07

NC

ErroF
0.19

--

Uranium-235/236
Result
0.1 1
NC

Uranium-238

ErroF

Result

0.06

0.77

--

NC

Note: Values in bold represent detected analytes or concentrations greater than background if backgroundconcentration is available.
aEnseco/QuanterraLaboratory.
bAnalysis requestlchain-of-custodyrecord.
Two standard deviations about the mean detected activity.
ER
= Environmental Restoration.
= Foot (feet).
ft
ID
= Identification.
NC
= Not calculated by Dinwiddie (September 1997).
ND ( ) = Not detected above the minimum detectable activity, shown in parentheses.
pCi/g = Picocurie(s) per gram.
SWMU = Solid Waste ManagementUnit.
-= Information not available.

ErroF
0.15
I

--

Sample Attributes
Record
NumbeP
ER Sample ID
SITE 232-01-A
822
SITE 232-03-A
822
Backgroundconcentrationd

Activity (pCi/g)
Tritium

Sample
Depth
(ft)

Result

ErrorC

0-0.5
0-0.5

ND (0.002)
ND (0.01 1)

__

0.021

~

_-

--

aEnseco/QuanterraLaboratory.
bAnalysis requesvchain-of-custody record.
cTwo standard deviations about the mean detected activity.
dThe tritium background value of 0.021 pCi/g was calculatedfrom the Tharp (February 1999) tritium
backgroundvalue of 420 pCi/L. The pCiR value was converted to the pCi/g value using the assumption
of 5 percent soil moisture and a soil density of 1 g/cubic centimeter.
ER
= Environmental Restoration.
ft
= Foot (feet).
= Gram(s).
g
ID
= Identification.
L
= Liter.
ND ( ) = Not detected above the minimum detectable activity, shown in parentheses.
pCi
= Picocurie(s).
SWMU = Solid Waste Management Unit.
_= Information not available.
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Table 50
Summary of SWMU 232-1 Confirmatory Soil Sampling
Total Petroleum Hydrocarbon Compounds Analytical Results-Detections
September 1995
(On-Site and Off-Site Laboratories)
Sample Attributes
Record

@

I

I SamDle TPH (EPA Method

Only

Analytical

Note: Values in bold represent detected analy-tes greater than the method detection limit.
aEPA November 1986.
bAnalysisrequestkhain-of-custodyrecord.
BH
= Borehole.
Core = Core Laboratories, Denver.
EPA = U.S. EnvironmentalProtection Agency.
= Environmental Restoration.
ER
ERCL = ER Chemistry Laboratory.
ft
= Foot (feet).
ID
= Identification.
mgkg = Milligram(s) per kilogram.
ND ( ) = Not detected above the method detection limit, shown in parentheses.
S
= Soil sample.
= Soil sample duplicate.
SD
SO
= South sample.
SWMU = Solid Waste Management Unit.
TPH = Total petroleum hydrocarbons.

T-61

840857.02.03.00.00 12/02/02 3:31 PM

Table 51
Summary of SWMU 232-1 Confirmatory Soil Sampling
Petroleum Analytical Detection Limits
September 1995
(Off -Site Laboratory)a
Analyte
Total Detroleum hvdrocarbon

I Method Detection Limit (mg/kg)
I

10

%ore Laboratories, Denver (Core).
mg/kg = Milligram(s) per kilogram.
SWMU = Solid Waste Management Unit.

AUI 1-02/WP/SNL-t5192.doc
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Table 52
Summary of SWMU 232-1 Confirmatory Soil Sampling
VOC Analytical Detection Limits
June 2001
(Off-Site Laboratoryy

aGeneral Engineering Laboratories, Inc. (GEL).
pg/kg = Microgram(s) per kilogram.
pg/L = Microgram@)per liter.
SWMU = Solid Waste Management Unit.
VOC = Volatile organic compound.

AUI 1-021WP/SNLt5192doc
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Table 53
Summary of SWMU 232-1 Confirmatory Soil Sampling
SVOC Analytical Results-Detections Only
June 2001
(Off-Site Laboratory)a
Sample Attributes

SVOCs (EPA Method8270b) (pg/kg)
Sample
Benzo
Record
Depth
Benzo(a)
Benzo(a)
Benzo(b)
(ghi)
Benzo(k)
NumberC
ER Sample ID
(ft)
Anthracene anthracene
pyrene fluoranthene perylene fluoranthene Carbazole
604310 TJAOU-232-1-GR-05-O.O-S
0.0
4.72 J (33.3)
38.5
61.3
51.4
48.5
65.6 5.13 J (333
604310 TJAOU-232-1-GR-05-0.0-DU 0.0
ND (4.66) 24.7 J (33.3)32.3 J (33.3)
42.4 ND (5) 23.5 J (33.3) ND (5)
604310 I TJAOU-232-1-GR-06-5.0-S
5.0
ND (4.66)
ND (5.99)
ND (2)
ND (2.33)
ND (5)
ND (5)
ND (5)
604310 I TJAOU-232-1-GR-07-5.04
5.0
ND (4.66)
ND (5.99)
ND (2)
ND (2.33)
ND (5)
ND (5)
ND (5)
2uality Assurance/Quality Control Samples ( U L )
604561 1
TJAOU-232-1-GR-EB1 I NA I ND (0.13) I ND (0.1) I ND (0.13) I ND (0.13) I ND (0.08) I ND (0.23) I ND (1.26)
TJAOU-232-1-GR-EBl
I NA I ND (0.13) I ND (0.1) I ND (0.13) 1 ND (0.13) 1 ND (0.08) I ND (0.23) I ND (1.26)
604563 I

z

Refer to footnotes at end of table.

Sample Attributes

SVOCs (EPA Method 8270b) (pg/kg)
Dibenz
lndeno
(ah)
(1,2,3-c,d)
anthracene Fluoranthene
pyrene
Phenanthrene

Sample
Record
Depth
ER Sample ID
(fi)
Chrysene
NumberC
69.9
604310 TJAOU-232-1-GR-05-0.0-S
0.0
65.6
604310 TJAOU-232-1-GR-05-O.O-DU 0.0
35 ND (2.66)
604310 TJAOU-232-1-GR-06-5.04
5.0
ND (6.33)
ND (2.66)
604310 TJAOU-232-1-GR-07-5.0-S
5.0
ND (6.33)
ND (2.66)
Quality Assurance/Quality Control Samples (pg/L)
604561 I
TJAOU-232-1-GR-EBl
I NA I ND (0.12) I ND (0.1) I
604563 I
TJAOU-232-1-GR-EB1 I NA I ND (0.12) I ND (0.1) I

78.1
40.5

ND (3.33)
ND (3.33)
ND (0.12)
ND (0.12)

43.9
27.5 J (33.3)

ND (4)
ND (4)

ND (6.66)
ND (6.66)

I
I

ND (0.1)
ND (0.1)

Pyrene

33.8
16.7 J (33.3)

I

I

ND (0.12)
ND (0.12)

83.6
42.3

ND (8.66)
ND (8.66)

I

I

Note: Values in bold represent detected analytes.
aGeneralEngineering Laboratories, Inc. (GEL).
bEPA November 1986.
CAnalysisrequesthhain-of-custody record.
DU
= Duplicate sample.
EB
= Equipment blank.
EPA = U.S. Environmental Protection Agency.
ER
= Environmental Restoration.
ft
= Foot (feet).
= Grab sample.
GR
= Identification.
ID
J ( ) = Estimated value less than the laboratory reporting limit, shown in parentheses, See Data Validation Report (Attachment J).
pg/kg = Microgram@)per kilogram.
pgR = Microgram@)per liter.
NA
= Not applicable.
ND ( ) = Not detected above the method detection limit, shown in parentheses.
= Operable Unit.
OU
S
= Soil sample.
SVOC = Semivolatile organic compound.
SWMU = Solid Waste Management Unit.
TJA
= Tijeras Arroyo.

ND (0.14)
ND (0.14)

Table 54
Summary of SWMU 232-1 Confirmatory Soil Sampling
SVOC Analytical Detection Limits
June 2001
(Off-Site Laboratoryp

e

e

e

Refer to footnotes at end of table.
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Table 54 (Concluded)
Summary of SWMU 232-1 Confirmatory Soil Sampling
SVOC Analytical Detection Limits
June 2001
(Off-Site Laboratory)a

I

I

Method Detection Limit for

I

Method DetectionLimit for

aGeneralEngineering Laboratories, Inc. (GEL).
pg/kg = Microgram@)per kilogram.
pg/L = Microgram@)per liter.
SWMU = Solid Waste ManagementUnit.
SVOC = Semivolatile organic compound.
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I

Method Detection Limit for
Soil Samples (pgkg)

Analyte
Diesel range organics
Gasoline range organics
~

~

450
9.61

Method Detection Limit for
Aqueous Samples (pg/L)
3.37
26.7

~

aGeneralEngineering Laboratories, Inc. (GEL).
pg/kg = Microgram@)per kilogram.
pg/L = Microgram(s) per liter.
SWMU = Solid Waste ManagementUnit.
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Table 56
Summary of SWMU 232-1 Confirmatory Soil Sampling
Metals Analytical Results
June 2001
(Off-Site Laboratory)a
Sample Attributes
Sample
Record
Depth
NumberC
ER Sample ID
(ft)
Arsenic
604310
TJAOU-232-1-GR-05-0.0-S
0.0
2.8
604310 TJAOU-232-1-GR-05-O.O-DU
0.0
2.5
604310
TJAOU-232-1-GR-06-5.0-S
5.0
2.27
604310
TJAOU-232-1-GR-07-5.0-S
5.0
3.27
Backgroundconcentrationd(surface/subsurface)e
NC/4.4
Quality Assurance/Quality Control Samples (mgn)
604561
TJAOU-232-1-GR-EB1
I NA I ND (0.00457)
, 604563 I
TJAOU-232-1-GR-EBl
1 NA I ND (0.00457)

I

;-I
co
a,

Refer to footnotes at end of table.

Metals (EPA Methods 3005/3050/7196/7470/7471b, (mg/kg)

Barium

Beryllium
0.405 J (0.476)

135
126
44.4
89
281/200

0.48 J (0.485)
0.451 J (0.495)

]0.00086 J (0.005)l
10.00196 J (0.005)l

ND (0.0002)
ND (0.0002)

Cadmium
2.48
1.26

0.244 J (0.495)
0.306 J (0.49)
40.9

0.61

0.8J0.8

I

I

ND (0.00025)
ND (0.00025)

I
I

Chromium

9.91
10.5
7.51
11.9
21.8/1 6.2
ND (0.00078)
ND (0.00078)

Metals (EPA Methods 3005/3050/7196/7470/7471b, (mg/kg)

Sample Attributes
Sample
Depth
(ft)

Record
NumberC
ER Sample ID
604310
TJAOU-232-1-GR-05-0.04
0.0
604310 TJAOU-232-1-GR-05-O.O-DU
0.0
604310
TJAOU-232-1-GR-06-5.0-S
5.0
604310
TJAOU-232-1-GR-07-5.04
5.0
3ackground concentrationd(surface/subsurface)e

Chromium (VI)
0.081 J
ND (0.07)
ND (0.07)
ND (0.07)
NC/NC

Lead
6.94
7.39
49.9
7.4
39111.2

~

Mercury
ND (0.00455)
ND (0.00455)
ND (0.00455)
ND (0.00455)
<0.25/<0.1

Selenium
ND (0.1 35)
ND (0.135)
ND (0.1 35)
ND (0.135)
e1le1

Silver
ND (0.0578)
ND (0.0578)
ND (0.0578)
ND (0.0578)
<1/<1

Note: Values in bold indicateconcentrations greater than background.
aGeneralEngineering Laboratories, Inc. (GEL).
bEPA November 1986.
CAnalysisrequesthhain-of-custody record.
dDinwiddieSeptember 1997.
eSuTfacesamples defined as 0 to 6 inches; subsurface samples are greater than 6 inches.
= Duplicatesample.
mg/kg = Milligram(s) per kilogram.
DU
=
Equipment
blank.
mg/L
= Milligram(s) per liter.
EB
NA
= Not applicable.
EPA = U.S. Environmental Protection Agency.
NC
= Not calculated by Dinwiddie (September 1997).
= EnvironmentalRestoration.
ER
ND ( ) = Not detected above the method detection limit, shown in
= Foot (feet).
ft
= Grab sample.
parentheses.
GR
ND (#J)= Nondetect, uncertainty in the detection limit, shown in
= Identification.
ID
parentheses. See Data Validation Report (Attachment J).
= The associated value is an estimated quantity. See Data
J
Validation Report (Attachment J).
OU
= Operable Unit.
S
= Soil sample.
J ( 1 = Estimated value less than the laboratoryreporting limit,
SWMU = Solid Waste Management Unit.
shown in parentheses. See Data Validation Report
(Attachment J).
TJA
= Tijeras Arroyo.

Table 57
Summary of SWMU 232-1 Confirmatory Soil Sampling
Metals Analytical Detection Limits
June 2001
(Off-Site Laboratory)a

I

I
Analyte
Arsenic
Barium
Beryllium
Cadmium
Chromium
Chromium (VI)
Lead
Mercury
Selenium
Silver

Method Detection Limit for
Soil Samples (mgkg)
0.137
0.0148
0.00767
0.013
0.218
0.07
0.17
0.00455
0.135
0.0578

I

1

Method Detection Limit for
Aqueous Samples (mg/L)
0.00457
0.00021
0.0002
0.00025
0.00078
0.005
0.00344
0.00007
0.00309
0.0002

aGeneral Engineering Laboratories, Inc. (GEL).
mgkg = Milligram(s) per kilogram.
mg/L = Milligram(s)per liter.
SWMU = Solid Waste ManagementUnit.
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Sample Attributes

Activity (pCi/g)
Sample
Depth

Thorium-232

Cesium-137

Record
NumbeP
ER Sample ID
(ft)
Result
Samples analyzed at RPSD Laboratory
604310 TJAOU-232-1-GR-05-0.04
0.0
ND (0.033)
ND (0.0461)
604310 TJAOU-232-1-GR-05-0.0-DU 0.0
604310 TJAOU-232-1-GR-06-5.04 5.0
ND (0.0261)
604310 TJAOU-232-1-GR-07-5.0-S 5.0
ND (0.0274)
Samples analyzed at GEL
604562 TJAOU-232-1-GR-05-0.0-S 0.0
ND (0.0477)
604562 TJAOU-232-1-GR-05-0.0-DU 0.0
ND (0.0355)
604562 TJAOU-232-1-GR-06-0.5-S
0.5
ND (0.0441)
604562 TJAOU-232-1-GR-07-5.0-S
5.0
ND (0.043)
Background concentrationC(surface/subsurface)d 0.9081NC
Quality Assurance/Quality Control Samples (pCi/L)
604561
TJAOU-232-1-GR-EB1
NA
ND (3.25)
604562
TJAOU-232-1-GR-EB1
NA
ND (0.0293)
604563
TJAOU-232-1-GR-EB1
NA
ND (5.36)

Uranium-235

Uranium-238

ErroP

Result

ErroP

Result

ErroP

0.01 9
0.0274
0.01 51
0.01 59

0.9
0.987
1.42
0.958

0.1 14
0.142
0.163
0.1 18

ND (0.213)
0.331
ND (0.186)
ND (0.202)

0.125
0.234
0.1 04
0.161

0.788
0.749
1.58
0.86
NC/NC

0.401
0.363
0.726
0.422
NA

ND (0.247)
ND (0.192)
0.1 29
ND (0.237)
NC/NC

0.227
NA

ND (0.675)
ND (0.544)
0.914
ND (0.658)
NC/NC

__
__
__

ND (21)
ND (0.144)
ND (24.6)

----

ND (139)
ND (0.357)
ND (67.5)

--

__
-__
NA

-__
--

ND (6.55)
ND (0.197)
ND (7.61) R

----

Result

2.85
1.65
1.4
ND (1.34)

ErroP
1.87
0.816
1.08
1.34

.-0.383

__

NA

--

---

Note: Values in bold indicate concentrations greater than background.

g
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‘I

o
is

w
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f

aAnalysis requestkhain-of-custodyrecord.
b w o standard deviations about the mean detected activity.
CDinwiddieSeptember 1987.
dSurface samples defined as 0 to 6 inches; subsurface samples are greater than 6 inches.
DU
= Duplicate sample.
OU
= Operable Unit.
EB
= Equipment blank.
pCi/g = Picocurie(s) per gram.
ER
= Environmental Restoration.
pCi/L = Picocurie(s) per liter.
= Value is unusable. See Data Validation Report (Attachment J).
t
= Foot (feet).
R
GEL = General Engineering Laboratories, Inc.
RPSD = Radiation Protection Sample Diagnostics.
GR
=Grab sample.
S
= Soil sample.
ID
= Identification.
SWMU = Solid Waste Management Unit.
NA
= Not applicable.
TJA
= Tijeras Arroyo.
NC
= Not calculated by Dinwiddie (September 1997).
= Information not available.
ND ( ) = Not detected above the minimum detectable activity, shown in
parentheses.

--

,

Table 59
Summary of SWMU 232-1 Confirmatory Soil Sampling
Tritium Analytical Results
June 2001
(Off-Site Laboratory)a
Sample Attributes

Tritium Activity (pCi/g)
Sample
Depth

Record
(ft)
NumbeP
ER Sample ID
604310
TJAOU-232-1-GR-05-0.0-S
0.0
604310
TJAOU-232-1-GR-05-O.O-DU
0.0
604310
TJAOU-232-1-GR-06-5.0-S
5.0
604310
TJAOU-232-1-GR-07-5.0-S
5.0
Quality Assurance/Quality Control Samples (pCi/g)
604561 I
I NA
TJAOU-232-1-GR-EBl
604563 [
I NA
TJAOU-232-1-GR-E91
Backgroundconcentrationd
I

AUI 1-02MIP/SNL:t5192.doc

T-73

Result
ND (0.004)
ND (0.004)
ND (0.004)
ND (0.004)

ErrorC

ND (0.007)
ND (0.007)
0.021

--

__
___
--

--

NA
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Table 60
Summary of SWMU 232-1 Confirmatory Soil Sampling
Gross Alpha and Beta Analysis
June 2001
(Off-Site Laboratory)a

Note: Values in bold represent detected analytes. Backgroundconcentrations not available.
aGeneral EngineeringLaboratories, Inc. (GEL).
bAnalysis requesthhain-of-custody record.
T w o standard deviations about the mean detected activity.
DU
= Duplicate sample.
= Equipment blank.
EB
ER
= Environmental Restoration.
= Foot (feet).
ft
= Grab sample.
GR
= Identification.
ID
= Not applicable.
NA
ND ( ) = Not detected above the method detection limit, shown in parentheses.
OU
= Operable Unit.
pCilg = Picocurie(s) per gram.
pCi/L = Picocurie(s) per liter.
S
= Soil sample.
SWMU = Solid Waste Management Unit.
= Tijeras Arroyo.
TJA
-= Information not available.

T-74
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Table 61
Summary of SWMU 232-2 Confirmatory Soil Sampling
Total Petroleum Hydrocarbon Compounds Analytical Results-Detections
August-October 1994
(Off-Site Laboratory)a

@

Only

Note: Value in bold represents detected analyte. The samples listed are shown on Figure 6 and were
collected at the conclusion of the excavation work. These samples represent the final verification soil
samples.
aEnseco/QuanterraLaboratory.
bAnalysisrequestkhain-of-custodyrecord.
CEPANovember 1986.
EPA = US. Environmental Protection Agency.
ER
= EnvironmentalRestoration.
ft
= Foot (feet).
= Identification.
ID
mg/kg = Milligram(s) per kilogram.
ND ( ) = Not detected above the method detection limit, shown in parentheses.
SWMU = Solid Waste Management Unit.
TPH = Total petroleum hydrocarbons.

T-75
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Table 62
Summary of SWMU 232-2 Confirmatory Soil Sampling
Petroleum Analytical Detection Limits
October 1994
(Off-Site Laboratory)a
Analyte
Total petroleum hydrocarbon

I

I

Method Detection Limit (mg/kg)
20

aEnseco/QuanterraLaboratory.
mgkg = Milligram(s) per kilogram.
SWMU = Solid Waste Management Unit.

AUll-02/WP/SNLt5192.doc
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Table 63
Summary of SWMU 232-2 Confirmatory Soil Sampling
Metals Analytical Results
August-October 1994
(Off-Site Laboratory)a
Sample Attributes
Record I

H

(n

s
'

0

8

2
2
is

8

2

I Sample Depth I

Metals (EPA Methods 6010/7471K-601OK-7471b, (mgkg)

Note: Values in bold indicate concentrations greater than background.
aEnvironmental Control Technology Corporation Laboratory (ENCOTEC).
bEPA November 1986.
CAnalysisrequestkhain-of-custodyrecord.
dDinwiddie September 1997.
EPA = U.S. Environmental Protection Agency.
ER
= Environmental Restoration.
f t
= Foot (feet).
ID
= Identification.
= Estimated value. See Data Validation Report (Attachment K).
J
mgkg = Milligram@)per kilogram.
ND ( ) = Not detected above the method detection limit, shown in parentheses.
SWMU = Solid Waste Management Unit.

Table 64
Summary of SWMU 232-2 Confirmatory Soil Sampling
Metals Analytical Detection Limits
October 1994
(Off-Site Laboratory)a
Method Detection Limit (mglkg)
Analyte
1
Arsenic
1
Barium
0.2
Beryllium
0.5
Cadmium
1
Chromium
Lead
0.3
Mercury
I
0.1
Selenium
0.5-0.85
I Silver
I
1
I
aEnvironmental Control Technology Corporation Laboratory (ENCOTEC).
mg/kg = Milligram(s) per kilogram.
SWMU = Solid Waste Management Unit.

AU1 1-02VWP/SNLt5192.doc

T-78
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Table 65
Summary of SWMU 232-2 Confirmatory Soil Sampling
VOC Analytical Detection Limits
June 2001
(Off-Site Laboratoryp
Analyte
1,1,1 -Trichloroethane
1,1,2,2-Tetrachloroethane

1,1,2-TrichIoroethane
1,l -Dichloroethane
1,l -Dichloroethene
1,2-DichIoroethane
1,2-DichIoropropane
2-Butanone
2-Hexanone
4-methyl-2-Pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chtoroform
Chloromethane
Dibromochloromethane
Ethyl benzene
Methylene chloride
Styrene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylene
cis-l,2-Dichloroethene
cis-l,3-Dichloropropene
trans-1,2-Dichloroethene
trans-l,3-Dichloropropene

Method Detection Limit for
Soil Samples (pg/kg)
0.29
0.3
0.36
0.41
0.262
0.27
0.32
0.76
0.94
1.34
1

0.39
0.35
0.36
0.31
0.62
0.26
0.4
0.28
0.47
0.35
0.41
0.35
0.44
0.32
0.4
0.5
0.72
0.77
0.3

1.05
0.41
0.28
0.37
0.24

Method Detection Limit for
Aqueous Samples (pg/L)
0.18
0.15
0.1 1
0.07
0.28
0.1 4
0.1 6
0.81
0.79
0.7
0.82
0.14
0.15
0.1
0.24
0.9
0.1 6
0.2
0.32
0.1 7
0.21
0.16
0.15
0.63
0.1 5
0.21
0.22
0.16
0.44
0.26
0.44
0.18
0.18
0.31
0.17

aGeneralEngineering Laboratories, Inc. (GEL).
pg/kg = Microgram(s) per kilogram.
pgR = Microgram(s) per liter.
SWMU = Solid Waste Management Unit.
VOC = Volatile organic compound.

AUI 1-02/WP/SNL:t5192.d~
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W

P
a

8

ER Sample ID
Depth (ft)
NumberC
604312 TJAOU-232-2-GR-01-0.04
0.0
604312 TJAOU-232-2-GR-01-0.0-DU 0.0
604312 TJAOU-232-2-GR-01-5.04
5.0
604312 TJAOU-232-2-GR-01-10.04 10.0
604312 TJAOU-232-2-GR-02-5.06
5.0
604312 TJAOU-232-2-GR-02-7.04
7.0
Quality Assurance/Quality Control Sample (pg/L)
604565 1 TJAOU-232-2-GR-EBl I NA I

TI

03

0

SVOCs (EPA Method 8270b) (pg/kg)

Sample Attributes

Refer to footnotes at end of table.

I

(a)pyrene (b)fluoranthene (ghi)perylene (k)fluoranthene
anthracene
19 J (33.3) 21.2 J (33.31 13.3 J (33.3)
14.1 J (33.3) 18.7 J (33.3)
21.8 J (33.3) 31.1 J (33.31 24.6 J (33.3) 33.3 J (33.31 32.6 J (33.3)
ND (5)
ND (2)
ND (5.99)
ND(2.33)
ND (5)
ND (5)
ND (2)
ND (5.99)
ND (2.33)
ND (5)
ND (5)
ND (2)
ND (5.99)
ND(2.33)
ND (5)
ND (5)
ND (2)
ND (5)
ND (5.99)
ND (2.33)
ND (0.1)

1

ND (0.13)

1

ND (0.13)

I

ND (0.08)

I

ND (0.23)

1

Chrysene
21.6 J (33.3)
32.7 J (33.3)
ND (6.33)
ND (6.33)
ND (6.33)
ND (6.33)
,

ND (0.12)

Table 66 (Concluded)
Summary of SWMU 232-2 Confirmatory Soil Sampling
SVOC Analytical Results-Detections Only
June 2001
(Off-Site Laboratory)"
Sample Attributes
Record
Sample
NumbeF
ER Sample ID
Depth (ft)
684312
TJAOU-232-2-GR-01-0.04 I 0.0
604312 TJAOU-232-2-GR-01-0.0-DU I 0.0
604312
TJAOU-232-2-GR-01-5.04 1 5.0
604312
TJAOU-232-2-GR-01-10.04 I 10.0
604312
TJAOU-232-2-GR-02-5.0-S I 5.0
604312
TJAOU-232-2-GR-02-7.04 I 7.0
Quality Assurance/Quality Control Sample (pg/L)
604565 I
TJAOU-232-2-GR-EB1 1 NA I

SVOCs (EPA Method 8270b) (pg/kg)
lndeno
Fluoranthene
(1,2,3-~,d)pyrene
Phenanthrene
15.7 J (33.3)
ND (6.66)
6.95 J (33.3)
35.1
24.4 J (33.3)
13.7 J (33.3)
ND (3.33)
ND (6.66)
ND (4)
ND (3.33)
ND (6.66)
ND (4)
ND(3.33)
ND (6.66)
ND (4)
ND (3.33)
ND (6.66)
ND (4)
ND (0.12)

I

ND (0.1)

ND (0.12)

Pyrene
16.2 J (33.3)
ND (8.66)
ND (8.66)
ND (8.66)
ND (8.66)
ND (8.66)
ND (0.14)

Table 67
Summary of SWMU 232-2 Confirmatory Soil Sampling
SVOC Analytical Detection Limits
June 2001
(Off-Site Laboratory)a

1

I

,

I

Method Detection Limit for

I

Method Detection Limit for

Refer to footnotes at end of table.

AUl1-02MIP/SNL:t5192doc

T-82
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1

aGeneralEngineering Laboratories, Inc. (GEL).
pgkg = Microgram@)per kilogram.
pg/L = Microgram(s) per liter.
SVOC = Semivolatile organic compound.
SWMU = Solid Waste Management Unit.

T-83

Analyte
Diesel range organics
Gasoline range organics

AUl 1-02/WP/SNL:tS192.dOC

Method Detection Limit for
Soil Samples (pg/kg)
450
9.61

T-84

Method Detection Limit for
Aqueous Samples (pg/L)

3.37
26.7
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Table 69
Summary of SW MU 232-2Confirmatory Soil Sampling
PCB Analytical Detection Limits
June 2001
(Off-Site Laboratory)a

I

Analyte
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

I

Method Detection Limit for
Soil Samples (pg/kg)
0.782
2.79
0.719
1.65
0.898
1.36
1.42

I

Method Detection Limit for
Aqueous Samples (pg/L)
0.0175
0.0833
0.038
0.0444
0.027
0.0251
0.0134

aGeneral Engineering Laboratories, Inc. (GEL).
pgkg = Microgram@)per kilogram.
pg/L = Microgram(s) per liter.
PCB = Polychlorinatedbiphenyl.
SWMU = Solid Waste Management Unit.

T-85
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Table 70
Summary of SWMU 232-2 Confirmatory Soil Sampling
Metals Analytical Results
June 2001
(Off-Site Laboratory)a

I

Sample Attributes

I

Sample
DeDth

Record
ER Sample ID
(fi)
NumbeP
604312 TJAOU-232-2-GR-01-0.04
0.0
604312 TJAOU-232-2-GR-01-0.0-DU
0.0
604312 TJAOU-232-2-GR-01-5.04
5.0
604312 TJAOU-232-2-GR-01-10.04
10.0
604312 TJAOU-232-2-GR-02-5.04
5.0
604312 TJAOU-232-2-GR-02-7.04
7.0
3ackground concentrationd (surface/subsurface)e
do
0,

Refer to footnotes at end of table.

I

1

Metals (EPA Methods 3005/3050/7196/7470/7471b, (mg/kg)
I

Arsenic
2.37
2.56
2.74

Barium
110
I27
103

2.8
2.34
NW4.4

103
100
2811200

Beryllium
0.371 J (0.476)
0.366 J (0.495)
0.386 J (0.455)
0.245 J (0.467)
0.393 J (0.472)
0.342 J (0.495)
0.810.8

Cadmium
0.318 J (0.476)
0.294 J (0.495)
0.232 J
0.265 J (0.467)
0.279 J(0.472)
0.226 J (0.495)
<1/0.9

Chromium
8.61
8.49
8.51
6.7
9.01
7.44
21.8/16.2

Metals (EPA Methods 3005/3050/7196/7470/7471b, (mg/kg)

Sample Attributes
Sample
Depth
(ft)

Record
NumbeP
ER Sample ID
604312 TJAOU-232-2-GR-01-0.04
0.0
604312 TJAOU-232-2-GR-01-0.0-DU
0.0
604312 TJAOU-232-2-GR-01-5.04
5.0
604312 TJAOU-232-2-GR-01-10.04 10.0
604312 TJAOU-232-2-GR-02-5.04
5.0
604312 TJAOU-232-2-GR-02-7.0-S
7.0
Background concentrationd (surface/subsurface)*
Quality Assurance/Quality Control Sample (mg/L)
TJAOU-232-2-GR-EB1 I NA
604565 I

Chromium (VI)
ND (0.07)
ND (0.07)
ND (0.07)
ND (0.07)
ND (0.07)
ND (0.07)
NC/NC

1

ND (0.005 J)

Lead
6.15
5.92
5.37
3.49
5.15
4.63
39/11.2

I

ND (0.00344)

Mercury
ND (0.00455 J)
ND (0.00455 J)
ND (0.00455 J)
ND (0.00455)
ND (0.00455)
ND (0.00455)
<0.25/<0.1

I

ND (0.00007)

Selenium
ND (0.135)
ND (0.135)
ND (0.135)
ND (0.135)
ND (0.135)
ND (0.135)
<1/<1

I

ND (0.00309)

Silver
ND (0.0578)
ND (0.0578)
ND (0.0578)
ND (0.0578)
ND (0.0578)
ND (0.0578)
<1/<1

I

ND (0.0002)

aGeneralEngineering Laboratories, Inc. (GEL).
bEPA November 1986.
CAnalysisrequesthhain-of-custody record.
dDinwiddie September 1997.
eSurfacesamples defined as 0 to 6 inches; subsurface samples are greater than 6 inches.
DU
= Duplicatesample.
mg/L = Milligram(s) per liter.
EB
= Equipment blank.
NA
= Not applicable.
NC
= Not calculatedby Dinwiddie (September 1997).
EPA = U.S. Environmental ProtectionAgency.
ND ( ) = Not detected above the method detection limit, shown in
ER
= Environmental Restoration.
ft
= Foot (feet).
parentheses.
ND (#J)= Nondetect, uncertainty in the detection limit, shown in
GR
= Grab sample.
parentheses. See Data Validation Report (Attachment K).
= ldentif ication.
ID
J
= The associated value is an estimated quantity. See Data
OU
= Operable Unit.
S
= Soil sample.
Validation Report (Attachment K).
= Solid Waste Management Unit.
SWMU
=
Estimated
value
less
than
the
laboratory
reporting
limit,
J( )
TB
shown in parentheses. See Data Validation Report
= Trip blank.
(Attachment K).
TJA
= Tijeras Arroyo.
mgkg = Milligram(s) per kilogram.

.

Table 71
Summary of SWMU 232-2 Confirmatory Soil Sampling
Metals Analytical Detection Limits
June 2001
(Off-Site Laboratory)a
Method DetectionLimit for
Soil Samples (mgkg)
0.137
0.0148
0.00767
0.013
0.218

Analyte
Arsenic
Barium
Beryllium
Cadmium
Chromium
Chromium (VI)
Lead
Mercury
Selenium
Silvnr
~~

~

~~

Method Detection Limit for
Aqueous Samples (mg/L)
0.00457
0.00021
0.0002

0.07

0.00025
0.00078
0.005

0.1 7
0.00455
0.1 35

0.00007
0.00309

0.0578

0.0002

0.00344

~~

aGeneral Engineering Laboratories, Inc. (GEL).
mgkg = Milligram(s) per kilogram.
mg/L = Milligram(s) per liter.
SWMU = Solid Waste ManagementUnit.

A U I 1-02NVPISNL:t5192.doc
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Table 72
Summary of SW MU 232-2 Confirmatory Soil Sampling
Gamma Spectroscopy Analytical Results
June 2001
(On-Site and Off-Site Laboratories)

840857.02.03.00.00 11/27/02 4:33PM

Table 72 (Concluded)
Summary of SWMU 232-2 Confirmatory Soil Sampling
Gamma Spectroscopy Analytical Results
June 2001
(On-Site and Off-Site Laboratories)

Note: Values in bold indicate concentrations greater than background.
aAnalysis requestkhain-of-custody record.
b T ~standard
o
deviations about the mean detected activity.
CDinwiddie September 1997.
dSurface samples defined as 0 to 6 inches; subsurface samples are greater than 6 inches.
DU
= Duplicate sample.
EB
= Equipment blank.
ER
= Environmental Restoration.
ft
= Foot (feet).
GEL = General Engineering Laboratories, Inc.
= Grab sample.
GR
= Identification.
ID
= Estimated value. See Data Validation Report (Attachment K).
J
= Not applicable.
NA
= Not calculatedby Dinwiddie (September 1997).
NC
ND ) = Not detected above the minimum detectable activity, shown in parentheses.
ou = Operable Unit.
PCQ = Picocurie(s) per gram.
pCi/L = Picocurie(s) per liter.
R
= Value is unusable, see Data Validation Report (Attachment K).
RPSD = Radiation ProtectionSample Diagnostics.
S
= Soil sample.
SWMI = Solid Waste Management Unit.
TJA
= Tijeras Arroyo.
-= Information not available.

T-90
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Sample Attributes

Tritium Activity (pCi/g)

Sample
Depth
(ft)

Record
Numberb
ER Sample ID
604312
TJAOU-232-2-GR-01-0.04
0.0
604312
TJAOU-232-2-GR-01-0.0-DU
0.0
604312
TJAOU-232-2-GR-01-5.06
5.0
604312
TJAOU-232-2-GR-01-10.04
10.0
604312
TJAOU-232-2-GR-02-5.04
5.0
604312
TJAOU-232-2-GR-02-7.04
7.0
Quality Assurance/Quality Control Sample (pCi/L)
604565 I
TJAOU-232-2-GR-EBl
I NA
packground concentrationd

AUI 2-02/WP/SNL:t5192.dOC

T-91

Result
ND (0.004)
ND (0.004)
: ND (0.004)
ND (0.004)
. ND (0.004)
ND (0.004)

I
I

ND (0.007)
0.021

ErroF

--

__

--

----

I

-NA

840857.02.03.W.00 121W02 9:02 AM

Table 74
Summary of SW MU 232-2 Confirmatory Soil Sampling
Gross Alpha and Beta Analysis
June 2001
(Off-Site Laboratoryp

Note: Values in bold represent detected analytes. Background concentrations not available.
aGeneral Engineering Laboratories, Inc. (GEL).
bAnalysisrequesvchain-of-custody record.
T w o standard deviations about the mean detected activity.
DU
= Duplicate sample.
E6
= Equipment blank.
ER
= Environmental Restoration.
ft
= Foot (feet).
GR
= Grab sample.
= Identification.
ID
= Not applicable.
NA
ND ( ) = Not detected above the minimum detectable activity, shown in parentheses.
OU
= Operable Unit.
pCi/g = Picocurie(s)per gram.
pCi/L = Picocurie(s) per liter.
S
= Soil sample.
SWMU = Solid Waste Management Unit.
TJA = Tijeras Arroyo.
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ATTACHMENT A
Field Implementation Plan-Tijeras Arroyo Outfalls

FIELD IMPLEMENTATION PLAN TIJERAS ARROYO OUTFALLS 2001, A SAMPLING ODYSSEY

Plan Authorizati

Prepared by
John Codan
Assistan; Taskheader, Tijeras Arroyo Operable Unit
Reviewed by
Sue Collins, 6133
Task Leader, Tijeras Arroyo Operable Unit

Date

Approved by

Date

-

Department Manager, ER TechnicalAreas & Miscellaneous Sites

FIP230-234.doc
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1.0 INTRODUCTION
This Field Implementation Plan (FIP) describes the confirmatory-soil sampling that will be
conducted in the summer of 2001 at six of the Tijeras Arroyo Operable Unit (TJAOU) outfalls
(Environmental Restoration [ER] Sites 230,23 1,232-1,232-2,233, and 234). Thqse sites are
managed by Sandia National LaboratoriesNew Mexico (SNL/NM) and are located on Kirtland
Air Force Base (KAFB) along the northern rim of Tijeras Arroyo (Figure 1).

1.1 Project Information
Task Description Collect soil samples at TJAOU outfalls
Department 6133 ERMO CaseNo. 7225.02.02.10 ERFO Case No. 7225.02.03.01
Work Plan Title not applicable
Field Team Leader John Copland
Estimated Completion July 1,2001
Scheduled Start of Sampling June 11,200 1

1.2 Site Information
Technical Area OU 1309, Tijeras Arroyo Site(s) 230,231,232-1,232-2 233,234

1.3 Description of Sites

ER Sites 230,23 3,232-1,232-2,233, and 234 were designed to handle storm water from TA-IV
(Table 1). One of the TA-IV outfalls, ER Site 234, is inactive. The outfalls are discussed in
more detail in Section 2.
ER Site
230
23 1
232- 1
232-2
233
234

Type of water disposed of
Storm water from TA-N
Storm water fiom TA-IV
Storm water from TA-IV
Storm water from TA-IV
Storm water from TA-N
Storm water from TA-IV

Period of Use
Early 1980s to present
Early 1980s to present
Early 1980s to present
Early 1980s to present
Early 1980s to present
About 1979 to early 1990s

Area (Acres)
0.02
0.04
0.01

0.02
0.03

0.15

I

1.4 Physical Setting

The sites are located along the steep northern rim of Tijeras Arroyo and on the nearly flat
floodplain between the Pennsylvania Avenue bridge and Powerline Road. However, none of the
sites are located within the 100-year Tijeras Arroyo floodplain. The sites are not fenced;
however, the sites are infrequently visited by non-ER Project personnel. Tijeras Arroyo is the
most significant surface-water drainage feature on KAFB. The watershed for Tijeras Arroyo
includes Tijeras Canyon and various stom-water channels in southeast Albuquerque. The
arroyo eventually drains into the Rio Grande, approximately eight miles west of the
Pennsylvania Avenue bridge.
The annual precipitation for the area, as measured at the Albuquerque International Sunport, is
8.1 inches (NOAA,1990). No springs or perennial surface water bodies are located within four
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miles of the site. The vicinity of each site is unpaved. During most storm events, precipitation
quickly infiltrates the soil. However, virtually all of the moisture undergoes evapotranspiration.
Estimates of evapotranspiration for the KAFB area range from 95 to 99 percent of the annual
rainfall (SNLNM, 1998). Except for a few puddles, water does not pond at the sites even after
heavy rainfall.
Groundwater monitoring for the area is conducted as part of the Tijeras Arroyo Groundwater
(TAG) Investigation. Two water-bearing zones, the shallow water-bearing zone and the regional
aquifer, underlie the area. The shallow water-bearing zone is not used for water supply. Ten
shallow monitor wells are located in the vicinity of the site. The depth to the shallow waterbearing zone ranges across the area from about 280 to 330 ft below ground surface (bgs). Six
regional-aquifer monitor wells are located in the vicinity. The depth to the regional aquifer
ranges from approximately 450 to 500 ft bgs. Both the City of Albuquerque and KAFB utilize
the regional aquifer for water supply. The nearest water-supply well is KAFB-4, which is
located approximately 0.9. miles west of ER Site 234. KAFB-1 is the nearest downgradient
water-supply well and is located approximately 1.4 miles northwest of ER Site 234.

e

For purposes of defining the background levels of metals and radionuclides, soil at the site has
been included as part of the North Supergroup. More forrnally, the soil has been identified as the
Bluepoint-Kokan Association (SNXJNM, 1998). The Bluepoint-Kokan Association consists of
the Bluepoint loamy fme sand, which is developed on slopes of 5 to 15 percent, and the Kokan
gravelly sand on slopes of 15 to 40 percent, These soils are slightly calcareous and mildly to
moderately alkaline. Runoff potential ranges from slow to very rapid with water permeability
being moderate to very rapid. The hazard of water erosion is slight to severe. The BluepointKokan Association is underlain by the upper unit of the Santa Fe Group. The upper Santa Fe
Group consists of coarse- to fine-grained fluvial deposits from the ancestral Rio Grande that
intertongue with coarse-grained alluvial fdpiedmont veneer facies, which extend westward
fi-om the Sandia and Manzanita Mountains. The upper Santa Fe unit is approximately 1,200 ft
thick in the vicinity of the site (SNLNM, 1998).
The land-use setting for the surrounding area is industrial. The area was originally desert
grassland habitat, but has been highly disturbed by SNL/NM (IT Corporation, 1995). The site is
principally vegetated by ruderal species such as Russian thistle (tumbleweed). Grasslands are the
dominant plant community and include species such as blue and black grama and western
cheatgrass. The indigenous wildlife includes reptiles, birds, and small mammals. However,
wildlife use is limited by the degree of disturbance and proximity to operational facilities. The
area was surveyed for sensitive species in 1994; no threatened or endangered species, or any
other species of concern, have been identified in the area. No riparian or wetland habitats are
present within four miles of the out€alls.
2.0 RESULTS OF PREVIOUS INVESTIGATIONS

0

Soil sampling, with varying degrees of practicality, has been conducted at each of the sites. All
of the previous sampling results have been documented in various No'Further Action (NFA)
Proposals, Notice Of Deficiency (NOD)Responses, and a Request for Supplemental Information
(RSI) Response (Table 2).
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ER Site
230

23 1

232-1
232-2

233
234
235

SNWNM Documents Sent to NMED
NFA Proposal -Batch 2 - June 1995
NOD Response - October 1996
NOD Response - December 1999
NFA Proposal - Batch 2- June 1995
NOD Response - October 1996
NOD Response - December 1999
NFA Proposal - Batch 8 - August 1997
RSI Response - September 1999
NOD Response - December 1999
NFA Proposal - Batch 8 - August 1997
RSI Response - September 1999
NOD Response - December 1999
NFA Proposal - Batch 2 -June 1995
NOD Response - October 1996
NOD Response - December 1999
NFA Proposal -Batch 2 - June 1995
NOD Response - October 1996
NOD Response - December 1999
NFA Proposal - Batch 2 - June 1995
NOD Response - October 1996
NOD Response - December 1999

Records Center Barcode (Shears) #
50556
53440
198016
50556
53440
198016
12262
165846
198016
12262
165846
198016
50556
53440
198016
50556
53440
198016
50556
53440
198016

"

Relevant details from the documents are summarized below for each of the outfalls. Recent
findings and new clarifications also are discussed below.
2.1 Site History for the Storm-Water Outfalls

A redundancy in environmental compliance applies to the outfdls. Besides being listed as ER
sites, the outfalls are also addressed by the National Pollutant Discharge Elimination System
(NPDES) process in the SNLNM Storm Water Program. Except for a mineral-oil spill at ER
Site 232-2 in June of 1994, no other spills or releases of hazardous or radioactive materials have
occurred at the outfalls. The mineral-oil spill was remediated in 1994. No stained soil or
discolored outfall components have been seen since November 1995 when John Copland and
Sue Collins began working on the sites. None of the sites have been on the radioactive materials
management area (RMMA) list. However, ER Site 232-2 was informally tracked as a RMMA
from June 1994 until November 1999.
The outfalls were constructed in various stages as buildings and parking lots were built at TA-IV,
The sites are located on the steep northern rim of the arroyo where slopes range from about 20 to
40 degrees. The five ER sites along the south and southeast sides of TA-N have a total of six
outfalls. ER Site 232 is unique with two outfalls. Three of the six outfalls were constructed with
concrete ditches that serve to minimize soil erosion on those rare days when precipitation falls at
TA-IV. The concrete ditches at ER Sites 230,231, and 232-1 range in length from about 55 to
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70 ft. The depth and width of the concrete ditches are typically about two and four ft,
respectively.
The TA-IV outfalls are shown on Photographs 1 to 18. Photograph 2 is an example of how the
sites are marked with ER signs that are quite visible from the unpaved perimeter road on the
south side of TA-IV. More ER signs are located on the Tijeras Arroyo floodplain. It is
important to note that most of the ER signs do not accurately mark the site boundaries. All of
these sites are, or have been, storm-water discharge points for TA-IV. The storm water comes
from the TA-IV parking lots and roof drains. With research operations beginning in 1980,
TA-IV is the newest S N L M technical area and has operated using modern environmental,
safety, and health procedures. As such, TA-IV has had a minimal impact on the environment.
The first significant environmental work at began at the storm-water outfalls in 1994. Early that
year, a visual inspection for UXO/HE material was conducted by KAFB Explosive Ordnance
Disposal (EOD). No UXO/HE was observed. Also during 1994, Rust Geotech, Inc. conducted a
gamma-radiation survey of the sites; no radioactive anomalies were found.

a

The uppermost boundary of each site is set at the point where storm water occasionally
discharges on to the bare ground surface. At half of the outfalls, this boundary is at the lower
end of the concrete ditch. At the other half of the outfalls, the uppermost boundary is set at the
end of the outfall pipe. The lowermost boundary of each site was set in 1994, presumably at the
farthest extent of soil erosion. As a result, each site is elongate. The sites vary in length fiom 70
to 280 fi, while the widths range from 5 to 35 ft.
Over the years, the long trench-like concrete components have had various names: flumes,
concrete-drainage ditches, culverts, and channels. For simplicity, the term ‘concrete ditches’ has
been used in this FIP and the attached figures. The term ‘headwall’ refers to the concrete
component in which the outfall pipe is located.
In 1994, the Sampling and Analysis Planfor Eleven Sites in TijerasArroyo Operable Unit
SNWMoutlined the initial sampling for ER Sites 230 through 235 (SNLNM, 1994). This
sampling and analysis plan ( S A P ) will be known in this FIP as the 11-Sites SAP, which in my
opinion was poorly designed and executed. Except for ER Site 232-2, all of the outfall sites were
sampled using the 11-Sites SAP in September 1994. The soil samples were collected with a hand
auger or trowel. Samples were collected fiom either 0-6 inches or 6-36 inches below ground
surface (bgs). The shallow (0-6 inches) samples have an ‘A’ in the sample identifier. For
example, the last (sixth) soil sample fiom ER Site 234 was identified as 234-06-A and was
collected fiom a depth of 0 to 6 inches bgs. The 6-36 inches sample was identified as 234-06-B.
The A and B samples were sometimes collected within just a few lateral inches of each other.
Therefore, some older figures simplify the locations by combining the A and B samples into for
example 234-06-AB.
Figures 2 through 7 depict the 1994 soil-sampling locations. In September 2000, two locations
per site were GPS’d as a verification check. The sample locations were found to be accurate in
the EGIS database. However, some of the outfall components were found to be inaccurate on
some of the old NOD figures. Figures 2 through 7 now accurately depict the outfall components.
FP230-234.doc
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In 1994, the TJAOU also collected background soil samples using the I I-Sites SAP. Unique
background values were subsequently calculated and used in the June 1995 NFA proposals for
ER Sites 230,231,233,234, and 235. However, these background values have been superseded
by the NMED’s approved background values that are used in the 1996 and 1999 N,OD
Responses.
Soil samples for the I I -Sites SAP were analyzed for VOCs, SVOCs, total petroleum
hydrocarbons (TPH), TAL metals, HE compounds, tritium,gamma-emitting radionuclides, and
nitratehitrite. The samples were analyzed by Quantednseco and SNL/NM’s Radiological
Sample Diagnostic (Amir’s) laboratory.
No significant contamination was identified at ER Sites 230,23 1,233, and 234. However,
various problems such as the lack of sufficient quality assurancelquality control (QNQC)
samples nearly negated the usefulness of the analytical data. The failure to collect soil samples
from the center line of the drainage ditches also has proven troublesome for NMED; they have
not looked favorably at sample locations that are at the corners of the site boundaries instead of
in-line with the concrete ditches and outfall pipes.
In their last NOD (October 13, 1999) concerning ER Sites 230 through 235, NMED requested
that the analytical data for the 1994 sampling be formatted in the style of the 12* Batch NFA
Proposals. This format was subsequently used in the ER Site 235 NOD Response, which NMED
used as the basis for granting the site NFA status on March 27,2000. Reformatting the
remainder of the 1994 analytical data will be tedious because the data are not in ERDMS.
However, hard copies for each site are on file in the Records Center. Besides reviewing the files
for ER Sites 230 through 234, the ER Site 235 files and the October 1996NOD Response Will
need to be reviewed in order to find all of the QNQC samples. Except for the soil samples that
were collected for the mineral-oil release, the samples at ER Sites 230 through 235 were
collected during a one-week period in 1994. Unfortunately, some of the 1994 QNQC samples
such as the equipment blanks were collected on only one day. In the October 1996NOD
Response, some of the QNQC results were inferred to be representative for the entire week
during which ER Sites 230 through 235 had been sampled.
Unique features for each of the storm-water outfalls are discussed below in more detail.
2.1.1 Site History for ER Site 230

ER Site 230 consists of a 65-ft long earthen ditch (Photograph 1). The adjacent outfall
components consist of a galvanized storm-water grate, buried 18-inch diameter concrete pipe,
and a 5543 long concrete ditch (Photographs 2 and 3). In 1994, four soil samples (230-01-AB
through 230-04-A.B) were collected down slope of the concrete ditch.
2.1.2 Site History for ER Site 231

ER Site 23 1 consists of a 1 4 0 4 long earthen ditch. The adjacent ouffall components consist of a
- headwall with an 18-inch diameter concrete pipe that drains into 105-fi long concrete ditch
FJPWO-234.doc
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(Photographs 4 and 5). In 1994, four soil samples (231-01-A/B through 23 1-04-AB) were
collected down slope of the concrete ditch.
2.1.3 Site History for ER Site 232-1

ER Site 232-1 consists of a 70-ft long earthen ditch, the upper part of which is shown in
Photograph 6. The adjacent outfall components consist of a headwall with a 24-inch diameter
concrete pipe that drains into a 70-ft long concrete ditch and then the earthen ditch (Photograph
7). Two soil sampling investigations were conducted at ER Site 232-1. The first investigation in
1994 collected eight soil samples (232-01-AB,232-02-AB, 232-03-AA3, and 232-04-AB) to a
maximum depth of 3 ft bgs. The soil samples contained total petroleum hydrocarbons (TPH)
concentrations that ranged from non-detect [<50 mgkg (pprn)] to a maximum of 860 ppm. A
second investigation was subsequently implemented in 1995 to define the extent of TPH in soil.
Samples were collected at depths of 5,6, and/or 10 ft fiom five GeoProbe boreholes (E3H-1,
BH-2, BH-3, BH-4, and BH-5) which were placed at the same four sample locations as the first
investigation and one additional location farther down slope (Figure 4). The 13 soil samples
from the second investigation contained TPH concentrations that ranged fiom 6 to 32 ppm. The
first and second investigations indicate that soil containing TPH concentrations above 100 ppm
was limited to the immediate vicinity of the southern end of the concrete ditch at a depth of 3 ft
or less. No SVOCs or VOCs such as benzene, toluene, ethylbenzene, or xylenes (BTEX) were
detected in the soil samples.

@
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In the RSI of September 1999, NMED requested the excavation of soil at ER Site 232-1 that
contained greater than 100 ppm TPH. This overly conservative request was based upon surfacewater concerns. A review of the 1994 sample results suggest that the volume of soil to be
removed was just a couple of cubic yards. Unfortunately, depth measurements hung on the
concrete ditch were not taken during the 1994 sampling. The issue of whether or not much soil
erosion has occurred there has been a concern for ER Site 232-1. However, an aerial photograph
shows that the ground surface was not graded to intercept the end of the concrete ditch
(Photograph 8). Construction in the early 1980s left a significant drop-off of about five ft.
Therefore, only a minor amount of soil erosion has occurred at ER Site 232-1. No oily stains
have been observed on the concrete ditch or the nearby soil.
As mentioned above, NMED’s RSI of September 1999 requested more soil sampling and the
excavation of soil that contained TPH in excess of 100ppm. However, recent guidance fiom
NMED suggests that the excavation requirement is a moot issue. The July 18,2000 letter from
the NMED Hazardous Waste Bureau and the accompanying Position Paper (Use of TPH Test
Results for Site Characterization)both endorse the August 13, 1993 guidelines from the New
Mexico Oil Conservation Division (OCD). The OCD Guidelinesfor Remediation of Leaks,
Spills, and Releases sets forth a ranking criteria for oil spills. ER Site 232-1 scores a ranking
criteria of zero (0) because the depth to water is greater than 100 ft and no perennial surfacewater bodies, water-supply wells, or other water sources are located nearby. Accordingly, the
TPH action level for the site should be 5,000 ppm above background. Hopefully, NMED will
issue a final decision supporting the use of the OCD guidelines.
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2.1.4 Site History for ER Site 232-2

Prior to September 1996, some old records have confused the numbering for ER Sites 232-1 and
232-2. The numbering was standardized in the October 1996 NOD Response. The northern
outfall discharges at ER Site 232- 1, whereas the southern outfall discharges at ER Site 232-2.
Uniquely, the 11-Sites SAP was not used for Site 232-2 because of the mineral oil spill,
ER Site 232-2 consists of a 90-ft long earthen ditch (Photograph 9). The adjacent outfall
components consist of a headwall with a 24-inch diameter concrete pipe that drains on to a five-ft
long concrete slab and then the earthen ditch. No concrete ditch was installed at the site
(Photograph 10). In June 1994, S N L M implemented a Voluntary Corrective Measure (VCM)
to remediate the mineral oil spill at ER Site 232-2. Approximately 150 to 300 gallons of mineral
oil had discharged from the outfall in June 1994. The mineral oil was H E W S oil, a
petroleum-based oil that did not contain polychlorinated biphenyls (PCBs). The resulting oil
stain on the ground surface down slope of the outfall was about 50-ftlong with a width that
varied from about 3 to 5 ft. The VCM involved excavation of oil-contaminated soil and
confirmatory-soil sampling.

The VCM was conducted in July through November of 1994 to remove soil contaminated with
mineral oil above the overly conservative cleanup goal of 100 ppm TPH. The contaminated soil
was removed with a backhoe. The meager amount of field notes were summarized in the ER Site
232 NFA Proposal. The resulting trench began at the concrete slab and proceeded southeastward
for about 75 ft. The average depth of the trench was about 5 ft. Near the concrete slab, the
trench was excavated to a depth of about 9 ft. The southern end of the trench varied in depth
from about 4 to 10 ft. The final width of the trench varied from about 15 to 30 ft. The total
amount of excavated soil was approximately 429 cubic yards.
The sampling nomenclature for outfall 232-2 was an awkward set of ‘blind’ numbers (015861
through 015896, 017817, and 017818). A total of 101 samples and splits were collected and
analyzed. Unfortunately, most of the sampling locations were apparently not documented. The
12 documented sampling locations are shown on Figure 5. Despite numerous tries, I have not
been able to fmd a field log book for the VCM activities. Figure 5 depicts all the soil-sampling
locations that I could find in the meager ER Site 232 notes.
Five VCM methods were used to ve&y that the cleanup goal was reached: visual observation of
oil-stained soil; the use of a Hanby immunoassay kit; real-time monitoring with a FID; analyses
of soil samples by ERCL; and analyses of soil samples by two off-site laboratories (Analytical
Technologies, Inc. [ATI], and Enseco-Quantena). As an additional verification check, SNLJNM
and NMED collected 12 confinnatory soil samples along the trench in August, September,
October 1994 (Figure 5). The SNL/NM samples (015887 through 015896) were analyzed for
TPH and TAL metals by the Enseco-Quanterra laboratory. The maximum TPH concentration was
3 1.6 ppm. The three NMED split-soil samples were analyzed by their laboratory in Santa Fe; no
VOCs or SVOCs were detected.
Based on the analyses of the verification samples, all of the mineral-oil contamination greater
than the 100 ppm cleanup goal was successfully excavated. In addition, no significant
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concentrations of metals, VOCs, or SVOCs were present in soil. At the conclusion of the VCM
field activities, the drainage below the outfall was backfilled with clean soil and the original
grade was re-established. The excavated soil was disposed of off-site after being characterized as
a non-regulated substance, i.e., not a Resource Conservation and Recovery Act (RCRA)
hazardous waste or a radioactive waste. The soil was shipped to the United States Pollution
Control Inc. - Grassy Mountain facility at Clive, Utah.
2.1.5 Site History for ER Site 233

ER Site 233 is a 175-ftlong site that is unique with its two discharge points. The first discharge
point is located next to the unpaved TA-IV perimeter road between the headwallloutfall pipe and
the storm-water grate (Photograph 11). Storm water flows across bare ground at the first
discharge point and then into the storm-water grate that is connected to an additional 75-ft long
segment of buried piping. This piping terminates at a drop structure from which the storm water
discharges for a second time on to the ground surface; this time into a earthen ditch (Photographs
12 and 13). In 1994, four soil samples (233-01-A/J3through 233-04-A43) were collected at ER
Site 233 (Figure 11).
2.1.6 Site History for ER Site 234
ER Site 234 consists of a 2 7 0 4 long earthen ditch (Photograph 14). No outfall components are
currently present at the site (Photograph 15). Before being removed in the early 1990s, the ER
Site 234 outfall consisted of a steel pipe and possibly a headwall. No concrete ditch was used.
In the early 1990s, the southernmost 90 ft of the outfall pipe was removed and storrn water was
re-directed through a buried pipe to the ER Site 233 outfall.

In September 2000, research of historical aerial photographs and engineering drawings revealed
that the boundary for ER Site 234 was incorrect. The northern end of the site is now set where
storm water had discharged fi-omthe outfall pipe. The southern end of the site remains where it
was set in 1994 at the southern limit of soil erosion. A unrelated sewer manhole and a small
electrical vault are located near the southern end of the site.
The soil-sample results also were recently re-evaluated. Of the six sampling locations
(234-0145 through 234-06-AB) that were used in 1994, only three locations (234-01-A/B,
234-05-Ah3, and 234-06-A/B) are within the revised site boundary and potentially useful for site
characterization. However, the sampling depth for sample 234-01-A/B was probably too shallow
at a mere three f3 bgs to have penetrated through the layer of backfill soil that remained after the
removal of the outfall pipe. As such, sample 234-01-A/B may not have contained native soil
from beneath or downstream of the outfall pipe. Samples 234-05-All3 and 234-06-Ah3 maybe
usefid for characterizing the southern end of the site. However, these two sample may contain
some residual contaminants from the waste water that discharged from the outfall ditches. The
other three sample locations (234-02-A/B, 234-03-Ah3, and 234-04-NB) were collected at
useless locations where outfall pipes had been erroneously suspected in 1994.

@

One peculiar aspect of ER Site 234 is that TA-N storm water was directed to the confluence area
for the three ER Site 46 outfall ditches (OD-1,OD-2, and OD-3), where acid-waste water had
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discharged fkom 1948 to 1973. A review of historical aerial photography was used in August
2000 to re-evaluate the boundary for ER Site 46 (Photograph 16). Photograph 17 shows the
surviving 60 ft segments for outfall'ditches OD-1 and OD-2 at adjacent ER Site 46. In August
2000, steel-rebar markers with orange-square caps were placed at each end of the surviving
segments. Because of TA-IV construction and installationhemoval of the outfall pipe for ER
Site 234, no field evidence for outfall ditch OD-3 remains. In August 2000, a steel-rebar marker
was placed at the northern end of ER Site 234 outfall pipe where the was previously located; this
location was GPS'd and verified to be where soil sample 234-01-A43 was collected in 1994
(Photograph 18).
2.2 Constituents of Concern

In the June 1995 No Further Action (NFA) Proposals, the COCs for ER Sites 230,23 1,233, and
234 were considered to be chromates, antifoulants, chromium, sodium hydroxide, hydrochloric
acid, diesel fuel, and mineral oil. This list of COCs was conservatively based upon chemicds
used at TA-IV. The analytes of VOCs, SVOCs, RCRA metals, and chromium-VI are indicative
of the COCs. However no chemical releases are known to have occurred in the area that drains
to these sites.
The August 1997NFA Proposal for ER Site 232 was not consistent with the other four stormwater outfalls. For consistency sake, the above-listed COCs will hereafter be applied to ER Sites
232-1 and 232-2.
3.0 EVALUATION OF PREVIOUS INVESTIGATIONS

Analytical results from the 1994 soil sampling at ER Sites 230,231,232-1,232-2,233, and 234
did not identify any significant contamination. The oil spill of non-hazardous mineral oil at ER
Site 232-2 has been remediated. No releases of chemical or radioactive materials have occurred
at any of the storm-water outfalls.
4.0 PLANNED ACTIVITIES

The following sections describe the activities planned for the outfalls.
4.1 Overview

Soil samples will be collected at six ER sites. The samples will be collected by personnel fkom
the Environmental Restoration Field Office (ERFO). Hand tools and a backhoe will be used to
collect the samples.
The sampling at ER Sites 230,231,232-1,232-2,233, and 234 will follow-up on the 1994
shallow-soil sampling. Unfortunately, the 1994 samples were not collected from the centerline
of the storm-water ditches. More sampling details are discussed in Section 4.3.2.
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4.2 Permitting, Approval, and Notification Requirements

The ER Field Work Checklist has been completed for this FIP. In accordance with the National
Environmental Policy Act (NEPA), a review of the potential impacts of this project has already
been undertaken, and clearance to proceed has been granted (Bleakly, 2001). Even though part
of the sites are located adjacent to the Tijeras Arroyo floodplain, a U.S. Army Corps of
Engineers permit is not required for collecting the samples with the backhoe. This exception is
inferred from the correspondence (Fink, 1998; Manger, 1998) that supported the heavyequipment work at nearby ER Site 228A.
4.3 Planned Sampling Activities

e

The planned sample locations for ER Sites 230-234 are listed in Table 3 and are shown on
Figures 2 through 7. Sampling design is based upon several documents (Table 2) and various
meetings. The most important meeting occurred on 17 November 1999 with SNL/NM
representatives (Sue Collins, John Copland, and Bob Galloway) talking with NMED staff (Will
Moats and Roger Kennett). Findings of the meeting were subsequently incorporated into the last
formal document (the NOD Response of December 1999). This FIP also expands upon Mr.
Moat’s expectations, some of which may not be totally evident in our various NOD Responses or
the Request for Supplemental Information @SI) Response. In typical fashion, NMED has not
formally responded to the 2001 sampling as proposed in the December 999 NOD Response
because Sue Collins verbally committed during the November meeting to fulfill all of Mr.
Moat’s expectations.
Depending upon NMED’s site-specific requests, either two or three locations will be sampled per
site (Table 3). The first location at each site will be located approximately five ft directly down
slope of where storm water has discharged on to the bare ground surface. The second location
will be located 30 ft farther down the center line of the drainage ditch from the first sampling
location. NMED requested that these ‘5fl from outfall’ and ’35 ft from outfall’ locations be
sampled at depths of 5 andor 10 ft, bgs (Table 3). For both ER Sites 230 and 233, NMED also
requested locations next to the storm-water grates.

To ensure that no sampling issues are unresolved at the waste-water outfalls, the TJAOU has
decided to collect additional surface-soil (0-1 ft bgs) samples at each of the ‘5’ locations.
Because of a recent revision to the boundary for ER Site 234, The TJAOU has determined that
the sampling for that site needs to be slightly modified from the December 1999NOD Response.
As shown on Figure 7, the two 2001 sample locations for ER Site 234 reflect the September
2000 revision of the site boundary.

@

A total of 29 soil samples will be collected at the outfalls. To prevent confusion, the 2001
sample numbers will start where the 1994 sample numbers stopped. The 2001 sample locations
will have slightly different sampling nomenclature than the 1994 samples because the ER Project
standardized ;he sampling nomenclature in April 1995. For example, the next soil sample for ER
Site 234 with be at the seventh location and will be identified as TJAOU-234-GR-0743-5.
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4.3.3 Conducting Buried-Utility Surveys

SNL/NM Facilities Engineering staff will perform line-spotting services and will locate the
buried utilities at each of the seven sites. Digpenetration permits have been obtained from both
SNLNM and KAFB. Figure 8 shows a utilities coverage from the Facilities Engineering CAD
system.
4.3.4 Implementing Waste-Management Procedures

No regulated waste will be generated.
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4.3.5 Collecting Confirmatory-Soil Samples
The sampling procedures are listed in Table 4. Soil samples will be collected using either grab,
hand-auger, andlor backhoe techniques. The use of a backhoe to collect soil samples at the
outfalls was endorsed by Mr. Moats during a 27 April 2001 meeting with John Cogland (logbook
ER-050). Soil will be quickly transferred from the backhoe bucket to the sample containers.
Samples will be immediately labeled and placed in a cooler and stored at 4°C. Because none of
sites are RMMAs, a RCT will not need to frisk and swipe the sample containers. Samples will
be delivered to the Sample Management Ofice (SMO) for processing and shipment to the
appropriate analytical laboratory. A completed Analysis Request and Chain-of-Custody form
(ARCOC) will accompany each shipment.

Procedure ##
FOP 94-0 1
FOP 94-25
FOP 94-26
FOP 94-34
FOP 94-54
FOP 94-68
FOP 94-69

Procedure Title
Safety Meetings, Inspections, and Pre-Entry Briefings
Documentation of Field Activities
General Equipment Decontamination
Field Sample Management and Custody
Surface Sediment/Soil Sampling
Field Change Control
Personnel Decontamination (Level D, C, and B Protection)

4.3.6 Decontamination of Sampling Equipment

No significant contamination is present at the six sites. To ensure that sample integrity is
maintained, the sampling equipment will be decontaminated after each sample is collected (FOP
94-26). The decontamination will typically utilize dry-decontamination techniques such as
scraping with a wire brush and wiping with paper towels. If used, decontamination water will be
discharged directly to the ground surface without being sampled, provided that there is reason to
believe that the sampling equipment has not brought up contamination not already existing on the
ground surface. Discharges of decontamination water to the ground surface will be less than 50
gallons per week and less than 5 gallons per hour. Water will not be discharged in areas prone to
erosion. Water will not be discharged in an area that will be sampled later. Decontamination
water may be placed in open-top drums or left on a temporary pad for evaporation.
4.3.8 Final Grading

*

The backhoe work will have a small impact. M e r the sampling is completed at a particular site,
the site will be returned to the pre-sampling topography. None of the alignments for the stormwater channels will be altered. Because the disturbed areas will each be less that 0.75 acres, no
Topsoil Disturbance Permit is needed.
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4.3.9 Final Report

Upon completion of the soil-sampling work and evaluation of the analytical data, NODES1
Responses will be prepared and subsequently submitted to NMED for regulatory review. After
validation, the analytical results will be summarized using the format style of the 12* Batch or
later NFA Proposals. Human-healtldecological risk assessments will be prepared for each site.
5.0 TEAM ORGANIZATION
Management:
Department 6 133 Manager
OU 1309 Task Leader
OU 1309 Assistant Task Leader
Sampling:
Field Team Leader
ERFO Coordinator

Dwight Stockham
Sue Collins
John Copland
John Copland
Tony Roybal

Analytical:
Sample Management OMice
Analytical Laboratories:

organization
Organization
Organization

Organization
Organization

6133
6 133
6 133

6133
6 135

Doug Salmi
Organization 6133
General Engineering Laboratory and RPSD

6.0 HEALTH AND SAFETY
e

0

Health and Safety Plan: Level D, use HASP for ER Site 228B - Centrifuge Dump Site,
January 2000, per Change Directive 1309-2001-3.
Notifications and Communications with adjacent facilities: TA-IV H E M S I11 Linear Accelerator
(operator Roy Guttierrez, 845-7226). Outdoor testing may require the sampling effort to be briefly
delayed during the H E W S III shots which are vented to the northeast of Building 970.

7.0 SAMPLE COLLECTION

Sample Media:

RP230-234.doc
05/31/01

X Environmental

n/a Waste
I
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Matrix Type Soil

a

8.0 ANALYTICAL REQUIREMENTS

The analytes for the soil sampling are based upon the COCs discussed above as well as
additional COCs that NMED has traditionally expected for SNL/NM. The COCs for each site
are listed below.
0

0

0

0

0

e

ER Site 230: VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma-emitting
radionuclides, gross alphaheta
ER Site 23 1: VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma-emitting
radionuclides, gross alphaheta
ER Site 232-1 : VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma-emitting
radionuclides, gross alphaheta
ER Site 232-2: PCBs, VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gammaemitting radionuclides, gross alphaheta
ER Site 233: VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium,gamma-emitting
radionuclides, gross alphaheta

ER Site 234: VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma-emitting
radionuclides, gross alphaheta
The soil samples will be analyzed using the analytical methods listed in Table 5. The detection
limit for each COC will be lower than the respective HRMB background value and riskassessment level. A bottle order has already been submitted to SMO.
Analytical Method

Analyte

TAL metals

Cr-VI
VOCs

svocs
TPH

FIP230-234.doc
05/31/01

EPA 60 10/7471
EPA 7196
EPA 8260
EPA 8270
EPA Method 80 15-modified
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9.0 QUALITY CONTROL

For each site, the QNQC samples shall consist of one soil duplicate (DU) and one aqueous
equipment blank (EB) for each of the analytes. This rate will slightly exceed the 5% frequency
typically used in ER’s verification sampling. Trip (aqueous) blanks will accompaqy the soil
samples for VOC analyses.

As necessary, additional Q N Q C results such as matrix spike/matrix spike duplicate (MSMSD)
will be requested. The ratios for collecting/preparing other QNQC samples are specified in
Table 6.

10.0 DATA VALIDATION

Analytical reports will be reviewed with the most current data-validation procedure suitable for
the risk-assessment process.
11.0 SAMPLE NOMENCLATURE

The “ER Sample ID” nomenclature in Table 7 will be used to identify the samples. A block of
‘random SMO numbers’ for “Sample No. - Fraction” will be obtained from the automated phone
number 284-55 14.

Operable
Unit

I

Location

Site

Location
Number

Category

AAAAA
3 to 5 digits

Example
Tijeras

230

NNN
2 to 3
digits

AAA
3 digits

Grab

05

Sample
depth (ft)
NNNN.N
5 digits

-

SampIing
Media

-

AAA

-

1 to3

digits
soil

2 to 2.5

Arroyo

Nomenclature
TJAOU

FlP230-234.d0~
05/31/01

,

I- I

230

I- I

1 - 1

GR

16

05

1 - 1

2

I- I

S

-

12.0 MAPPING

After the sampling is complete, sample locations will be mapped using Global Positioning
System equipment. This will ensure that the locations are accurately mapped and the location
data are archived.
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Photograph 1: ER Site 230
Site boundary encompasses the tumbleweed-filled earthen ditch. Lower end of the concrete
"ditch is the stom-water discharge point where the site begins. Tree at left marks the
approximate lower end of the site. [field visit - 29 Nov 20001
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Photograph 3: ER Site 230
The storm-water grate next to the TA-IV fence is plumbed to the concrete ditch above
ER Site 230. The grate is located approximately 80 ft west of the site.
[field visit - 29 Nov 20001
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Photograph 5: ER Site 231
ER sign is located about 120 ft northwest of the site, which begins at the lower end of the
concrete ditch. [field visit - 29 Nov 20001

Photograph 6: ER Site 232-1
Site boundary encompasses the tumbleweed-filled earthen ditch. Lower end of concrete
ditch is the storm-water discharge point where the site begins. [field visit - 29 Nov 20001

Photograph 7: ER Site 232-1
ER sign is located about 90 ft northwest of the site, which begins just below the concrete
ditch. [field visit - 29 Nov 20001

Photograph 8: ER Sites 232-1 and 232-2
Concrete ditch above ER Site 232-1 is clearly visible in left center of photograph.
The drop structure above ER Site 232-2 is located farther left.
[oblique aerial view to west, early 1990~1

*
Photograph 9: ER Site 232-2
Site boundary encompasses the earthen ditch below the headwall and outfall pipe.
[field visit - 29 Nov 20001

Photograph 10: ER Site 232-2
Site boundary encompasses the earthen ditch below the headwall. The storm-water access
box has a misleading ‘sewer’ manhole. [field visit - 29 Nov 20001

e

a

Photograph 11: ER Site 233
Site begins at the storm-water discharge point located between the headwall and the red
storm-water grate in left center of photograph. Telephone pole with electrical box is at upper
left comer of photograph. [field visit - 29 Nov 20001

cd

+-,

a

+-,
.I+

a

0

.
I.

Photograph 13: ER Site 233
Site boundary extends from near the telephone pole on skyline, through the drop structure,
and along the earthen ditch in foreground. [field visit - 29 Nov 20001

Photograph 14: ER Site 234
Site boundary encompasses the eakhen ditch that extends fiom the previous storm-water
discharge point (located near the highest tree in top center of photograph) to the sewer
manhole in foreground. The manhole and adjacent electrical vault are not part of the site.
[field visit - 29 Nov 20001

Photograph 15: ER Site 234
Trees and concrete rubble partially obscure the ditch where storm water from the
ER Site 234 pipe previously discharged. TA-I waste water from outfall ditch OD-3 also
discharged here prior to the construction of TA-IV. [field visit - 29 Nov 20001

Photograph 16: ER Sites 46 and 234
Construction of TA-IV and a trench for the storm-sewer outfall pipe that drained
to ER Site 234. A “new” surface-water ditch cuts across the wer-left corner Of
photograph. The nearby outfall ditch OD-1 is marked by trees.
[oblique aerial view to north, 19781

Photograph 17: ER Site 46
Steel-rebar markers were placed in August 2000 to mark the surviving segments of acidwaste line outfBll ditches OD-1 and OD-2. The upper part of ER Site 234 is located along
the trees. [field visit - 29 Nov 20001

Photograph 18: ER Site 234
The steel-rebar marker in left centex of photograph was placed in August 2000 to mark
where the storm-sewer outfall pipe was previously located. [field visit - 29 Nov 20001
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SWMU 232-1: RISK SCREENING ASSESSMENT REPORT

1.

Site Description and History

Solid Waste Management Unit (SWMU) 232-1 (the Storm Drain System Outfall) at Sandia
National LaboratoriedNewMexico (SNUNM) is located about 120 feet southeast of Technical
Area (TA)-IV on land that is owned by Kirtland Air Force Base (KAFB) and leased to the
U.S. Department of Energy (DOE). SWMU 232-1, encompassing 0.02 acres of unpaved
ground, consists of a 70-foot-long earthen ditch that occasionally receives storm water from
both the unpaved TA-IV perimeter road and paved storage yard located on the southwest side
of Building 970A. The storm water is directed to the site via buried piping and a concrete ditch.
The southern end of the concrete ditch is the discharge point where the earthen ditch
(SWMU 232-1) begins. The outfall was built in the early 1980s for the purpose of reducing the
amount of soil erosion caused by storm water. The site is situated at the slope break
between the steeply sloping, northern rim of Tijeras Arroyo and the nearly flat floodplain below.
The vicinity of SWMU 232-1 is unpaved. Ground elevations at the site range from 5,384 to
5,368 feet above mean sea level (SNUNM April 1995).

rl)

SWMU 232 contains two storm-water outfalls, SWMUs 232-1 and 232-2. As a whole,
SWMU 232 is one of five storm-water outfall systems that have been connected to TA-IV; the
other four are SWMUs 230, 231, 233, and 234. The TA-IV storm-water outfalls are managed
under two separate regulatory programs (the Environmental Restoration [ER] Project for RCRA
Corrective Action, and the Storm Water Program annual reporting for National Pollutant
Discharge Elimination System [NPDES] compliance). The outfalls were added to the
SWMU list in 1993, even though no chemical releases had been reported for the catchment
areas. Similarly, no stained soil has been identified at SWMU 232-1 during inspections
conducted between 1993 and 2002. In 1994, the ground surface was surveyed for unexploded
ordnance/high explosives and radioactive materials; no anomalies were detected.
In the July 1997 No Further Action (NFA) Proposal for SWMU 232, the potential contaminants
of concern (COCs) were considered to be chromates, antifoulants, chromium, sodium
hydroxide, hydrochloric acid, diesel fuel, and mineral oil. This list of COCs was based
conservatively upon chemicals used at TAW. The analytes of volatile organic compounds
(VOCs), semivolatile organic compounds (SVOCs), Resource Conservation and Recovery Act
(RCRA) metals, and chromium-VI are indicative of the COCs.
The TA-IV outfalls discharge storm water about a dozen days per year in response to
significant precipitation, typically resulting from summer thunderstorms. The outfalls do not
discharge industrial waste water or septic waste. The SNUNM Storm Water Program collects
TA-IV storm-water samples from Station 6 and reports the water quality data in the annual
SNUNM Site Environmental Report. Except for a mineral-oil spill at SWMU 232-2 in 1994, no
chemical releases have been reported at the TA-IV storm-water outfalls. None of the outfalls
have been on the SNUNM radioactive materials management area list.

@

The annual precipitation for the area, as measured at the Albuquerque International Sunport, is
8.1 inches. During most rainfall events, rainfall quickly infiltrates the soil near SWMU 232-1.
However, virtually all of the moisture subsequently undergoes evapotranspiration. The
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estimates of evapotranspiration for the KAFB area range from 95 to 99 percent of the annual
rainfall.
There are no springs or other perennial surface-water bodies within four miles of the site, which
is located approximately 1,700 feet northwest of the active channel of Tijeras Arroyo, but not
within the 100-year floodplain. Surface water flows only about several times per year in that
segment of the active channel nearest TA-IV. Tijeras Arroyo is the most significant surfacewater drainage feature on KAFB. The arroyo originates in Tijeras Canyon, which is bounded by
the Sandia Mountains to the north and the Manzano Mountains to the south. The arroyo trends
southwest across KAFB, eventually merging with the Rio Grande, approximately 8.4 miles west
Of SWMU 232-1.
Groundwater monitoring for the area surrounding SWMU 232-1 is conducted as part of the
Tijeras Arroyo Groundwater (TAG) Investigation. Two water-bearing zones, the shallow
groundwater system and the regional aquifer, underlie SWMU 232-1. The shallow groundwater
system is not used for water supply purposes. The depth to the shallow groundwater system is
approximately 300 feet below ground surface (bgs). The depth to the regional aquifer is
approximately 470 feet bgs. Both the City of Albuquerque and KAFB utilize the regional aquifer
as a water supply source. The nearest downgradient water-supply well is KAFB-1, which is
located approximately 1.5 miles northwest of the site.
Grasslands, including such species as blue/black gramma and western cheatgrass, are the
dominant plant community surrounding SWMU 232-1. The site also is vegetated by ruderal
species, such as Russian thistle (tumbleweed). Soil at the site has been identified as the
Bluepoint-Kokan Association (USDA 1977). For purposes of defining the background levels of
metals and radionuclides in soil, this soil has been included as part of the Tijeras Supergroup.
The Bluepoint-Kokan Association consists of Bluepoint loamy fine sand, which is developed on
slopes of 5 to 15 percent, with Kokan gravelly sand on slopes of 15 to 40 percent. These soils
are slightly calcareous and mildly to moderately alkaline. The runoff potential ranges from slow
to very rapid, and the hazard of water erosion is slight to severe. The surficial deposits are
underlain by the upper unit of the Santa Fe Group, which consists of coarse- to fine-grained
fluvial deposits from the ancestral Rio Grande that intertongue with the coarse-grained alluvial
fadpiedmont facies extending westward from the Sandia and Manzano Mountains. The upper
Santa Fe Group unit is approximately 3,500 feet thick in the vicinity of the site.

II.

Data Quality Objectives

The Data Quality Objectives (DQOs) for SWMU 232-1 were presented in two documents: the
1994 Sampling and Analysis Plan for Eleven Sites in 7ijeras Arroyo Operable Unit (SAP)
(SNUNM June 1994) and the 2001 njeras Arroyo Outfalls Field Implementation Plan (FIP)
(SNUNM May 2001). The two plans identified the site-specific confirmatory locations, sample
depths, sampling procedures, and analytical requirements. The DQOs also outlined the Quality
Control/Quality Assurance (QNQC) requirements necessary for producing defensible analytical
data suitable for risk assessment purposes. The confirmatory sampling was designed to
determine whether soil contamination had resulted from the discharge of TA-IV storm water.
Therefore, soil samples were collected along the earthen ditch at locations both beneath and
downslope of the storm-water discharge point.
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Soil sampling was conducted at SW MU 232-1 in September 1994 and September 1995.
During the first investigation, eight soil samples were collected to a maximum sampling depth of
3 feet bgs. The samples were collected, using either a hand trowel or a hand auger, adjacent
to the earthen ditch at the corners of the site (Table 1). The sampling was conducted as part of
a week-long sampling effort that involved most of the TA-IV storm-water outfalls. The soil
samples were analyzed for VOCs, SVOCs, total petroleum hydrocarbons (TPH), RCRA metals,
chromium-VI, and radionuclides (gamma emitters and tritium). The samples were submitted to
Environmental Control Technology Corporation (ENCOTEC), Enseco-Quanterra, and the onsite SNUNM Radiation Protection Sample Diagnostic (RPSD) Laboratory.

Table 1
Number of Analyses for Samples Collected in 1994 and 1995 at SWMU 232-1
Sample Type

Soil
Duplicate
VOC-trip blank
Total

0

svocs

TPH

4

21
3

1

-

5

4

VOCs

4

-

RCRA
Metalsa

Radionuclidesb

Number of
Analyses

6

-

-

-

43
3
1

24

8

6

47

8

alncludesthe eight RCRA metals and chromium-VI.
blncludesisotopic anatyses (gamma emitters) and tritium.
Samples collected on September 22, 1994: 232-1-01-A, 232-1-01-8,232-1-02-A, 232-1-02-8,
232-1-03-A, 232-1-03-6,232-1 -04-A, 232-1-04-8.
Samples collected on September 12, 1995: BH-1-5, BH-1-10, BH-1-1O-duplicate1, BH-1-1O-duplicate 2,
BH-2-5, BH-2-10, BH-2-1O-duplicate, BH-3-5, BH-3-10, BH-4-6, BH-4-10, BH-5-5, BH-5-10.
Analysis request/chain of custody records: 00638,00814,0081 7,00821, 00822,01404,01585,0431 5.
RCRA = Resource Conservation and Recovery Act.
SVOC = Semivolatile organic compound.
SWMU = Solid Waste Management Unit.
= Total petroleum hydrocarbon.
TPH
VOC
= Volatile organic compound.
= Informationnot available.

No VOCs or SVOCs were detected in the 1994 soil samples. The maximum TPH concentration
was 860 parts per million (ppm). Two metals (barium and cadmium) were detected at levels
slightly above background. No radionuclides were reported above background levels. A VOC
trip blank was supplied by ENCOTEC. In accordance with the SAP, the other QNQC samples
(duplicates and equipment [aqueous rinsate] blanks) were collected at nearby SWMUs 232,
234, and 235. No significant QNQC problems were identified in the QNQC samples.
During the second investigation in 1995, soil samples were collected at five boreholes to further
define the extent of TPH in soil. A GeoprobeTMwas used to collect soil samples at depths of 5,
6, and 10 feet bgs. These 1995 samples were analyzed for TPH by Core Laboratories and the
SNUNM Environmental Restoration Chemistry Laboratory (ERCL). The maximum TPH
concentration in soil samples collected during the second investigation was 32 ppm. Three
duplicates were collected in the second investigation; the analytical results from Core
Laboratories and ERCL were similar.
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In June 2001, SNUNM collected soil samples at two locations along the earthen ditch (Table 2).
The soil samples were collected at depths of 0 to 1 foot bgs and 5 to 6 feet bgs downslope of
the storm-water discharge point (the southern end of the concrete ditch). The 0-to 1-foot-bgs
samples were collected with a hand trowel. Because of the uneven terrain and the large
cobbles that serve as erosion control, a backhoe was used to collect the 5-to 6-foot-bgs soil
samples from the earthen ditch. The New Mexico Environment Department (NMED) verbally
approved use of the backhoe before the sampling was conducted. The soil samples were
analyzed for VOCs, SVOCs, TPH, RCRA metals, chromium-VI, and radionuclides (gamma
emitters, tritium, and gross alphaheta). The soil samples were submitted to General
Engineering Laboratories Inc. (GEL), and the RPSD Laboratory.

Table 2
Number of Analyses for Samples Collected in 2001 at SWMU 232-1

alncludesthe eight RCRA metals and chromium-VI.
bincludes isotopic analyses (gamma emitters), gross alphaeta, and tritium.
Sample numbers: TJAOU-232-1-GR-05, TJAOU-232-1-GR-05-DU, TJAOU-232-1-GR-O6, and
TJAOU-232-1-GR-07.
Sampling date: June 12,2001.
Analysis requestkhain of custody records: 604310,604561, 604563.
RCRA = Resource Conservation and Recovery Act.
SVOC = Semivolatile organic compound.
SWMU = Solid Waste Management Unit.
TPH
= Total petroleum hydrocarbon.
= Volatile organic compound.
VOC
= Information not available.

No VOCs were detected in the 2001 soil samples. Thirteen SVOCs were reported, with pyrene
having the maximum value at only 83.6 parts per billion (ppb). TPH was not reported above the
detection limit of 450 ppb. Cadmium was the only metal reported above a background
concentration. No radionuclides were detected above background levels.
A total of 11 QNQC analyses are applicable to the June 2001 sampling at SWMU 232-1. As
shown in Table 2, the QNQC analyses consisted of five soil duplicates, one aqueous VOC trip
blank, and five equipment blanks. The duplicate soil samples were collected at a ratio of one
duplicate per three environmental samples. The aqueous VOC trip blank was supplied by GEL.
Equipment (aqueous rinsate) blanks were prepared for each suite of analytes. No significant
problems were identified in the QNQC samples.
Table 3 summarizes the analytical methods and the data quality requirements from both the
SAP and the FIP. Excluding the QNQC samples, a total of 76 analyses were reported for
the SWMU 232-1 confirmatory soil samples. This includes 72 analyses from the off-site
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Analytical
Methoda

vocs
EPA Method 8260A
svocs
EPA Method 8270
TPH
EPA Methods 418.1/8015
RCRA metals
EPA Method 6010/7000
Chromium-VI
EPA Method 601On000
Gamma Spectroscopy
EPA Method 901.1
Tritium
EPA Method 901.1
Gamma AlphdBeta
EPA Method 900
Total number of analysesd

11/27/2002

Data Quality Level

Analyses from
Off-Site Laboratoriesb

Defensible

7

-

Defensible

7

-

Defensible

24

-

Defensible

11

-

Defensible

11

-

Defensible

4

4

Defensible

5

-

Defensible

3

-

-

72

4

Analyses from
On-Site Laboratow

e
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laboratories (ENCOTEC, Enseco-Quanterra, Core Laboratories, and GEL) and 4 samples from
the on-site RPSD laboratory.
The analytical data were verifiedhalidated by SNUNM in accordance with the ER Project
Quality Assurance Project Plan. The 1994 analytical data were reviewed using the Data
VerificationNalidation (DV) process involving DV1 and DV2 checklists (Attachment J). The
2001 analytical data were reviewed using DV3 procedures according to the “Data Validation
Procedure for Chemical and Radiochemical Data,” SNUNM Environmental Restoration
Project Analytical Operating Procedure (AOP) 00-03, Rev. 0 (SNUNM January 2000). The
DV3 reports are presented in Attachment J. The gamma-spectroscopy data from the RPSD
Laboratory were reviewed according to “Laboratory Data Review Guidelines,” Procedure No:
RPSD-02-11, Issue No: 02 (SNUNM July 1996). The RPSD gamma-spectroscopy data
validation results are presented in Attachment J. Review of both the 1994 and 2001 analyses
confirm that the analytical data from the four analytical laboratories are defensible and therefore
acceptable for use in the NFA proposal. Therefore, the DQOs have been fulfilled.

111.

Determination of Nature, Rate, and Extent of Contamination

111.1

Introduction

The determination of the nature, migration rate, and extent of contamination at SWMU 232-1
was based upon an initial conceptual model validated with confirmatory soil sampling. The
initial conceptual model was developed from the review of engineering drawings, ER Project
records, and NPDES documents. The DQOs contained in the SAP and FIP identified the
sample locations, sample density, sample depth, and analytical requirements. The sample data
were subsequently used to develop the final conceptual model for SWMU 232-1. The quality of
the data used to specifically determine the nature, migration rate, and extent of contamination is
described below.
111.2

Nature of Contamination

Both the nature of contamination and the potential for the degradation of COCs at
SWMU 232-1 were evaluated using laboratory analyses of the confirmatory soil samples
(Section IV). The requirements included analyses for VOCs, SVOCs, RCRA metals, chromiumVI, and radionuclides. The analyses characterized any potential contaminants resulting from
the discharge of TA-IV storm water. The analytes and methods listed in Table 3 are
appropriate for characterizing the COCs and potential degradation products at SWMU 232-1.
111.3

Rate of Contaminant Migration

SWMU 232-1 is an active site. No spills of chemical or radioactive materials have been
reported for the catchment area that drains to SWMU 232-1. If any spills or releases had
occurred, the rate of COC migration from surficial soil would be dependent predominantly upon
precipitation and occasional storm-water flow as described in Section V. Data available from
the TAG Investigation; numerous SNUNM monitoring programs for air, water, and
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radionuclides; various biological surveys; and meteorological monitoring are adequate for
characterizing the rate of COC migration at SWMU 232-1.

111.4

Extent of Contamination

Surface and subsurface confirmatory soil samples were collected from SWMU 232-1 in 1994
and 2001 to determine whether contaminants were present. The locations and depths of the
2001 samples were determined using verbal guidance from NMED. The two phases (1994 and
2001) of confirmatory soil sampling were collected from the ground surface to a maximum
depth of 5 feet. Sampling at a more extensive variety of depths was not a concern at
SW MU 232-1 because no chemical spills have occurred, and neither the concrete ditch nor the
surrounding soil were stained or discolored. In summary, the design of the confirmatory
sampling was appropriate and adequate to determine the nature, migration rate, and extent of
residual COCs in surface and subsurface soils at SWMU 232-1.

IV.

Comparison of COCs to Background Screening Levels

Site history and characterization activities are used to identify potential COCs. The
SWMU 232-1 NFA proposal describes the identification of COCs and the sampling that was
conducted in order to determine the concentration levels of those COCs across the site.
Generally, COCs evaluated in this risk assessment include all detected organics and all
radiological and inorganic COCs for which samples were analyzed. When the detection limit of
an organic compound was too high (i.e., could possibly cause an adverse effect to human
health or the environment), the compound was retained. Nondetect organic COCs not included
in this assessment were found to have detection limits low enough to ensure protection of
human health and the environment. In order to provide conservatism in this risk assessment,
the calculation used only the maximum concentration value of each COC found for the entire
site. The SNUNM maximum background concentration (Dinwiddie September 1997, Tharp
1999) was selected to provide the background screening listed in Tables 4 and 5. Human
health nonradiological COCs also were compared to SNUNM proposed Subpart S action levels
if appropriate (Table 4) (IT July 1994).
Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium,
calcium, potassium, and sodium, were not included in this risk assessment (EPA 1989a). Both
radiological and nonradiological COCs were evaluated. The nonradiological COCs included
both inorganic and organic compounds.
Table 4 lists nonradiological COCs and Table 5 lists radiological COCs for the human health
and ecological risk assessments at SWMU 232-1. These tables show the applicable SNUNM
background concentration screening values (Dinwiddie September 1997, Tharp 1999).
Tables 4 and 5 are discussed in Sections V1.4, with regard to the human health risk
assessment, and in Sections V11.2 and V11.3, with regard to the ecological risk assessment.
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Table 4
NonradiologicalCOCs for Human Health and Ecological Risk Assessments at SWMU 232-1 with Comparison to the
Associated SNUNM Background Screening Value, BCF, and Log K,
SNUNM
Maximum
Background
Concentration Concentration
(mg/kg)
(mg/kg)"
COC Name
5.1
4.4
Arsenic
200
Barium
290
0.61
0.80
Beryllium
<1
Cadmium
3.1
16.2
Chromium, total
11.9
NC
Chromium VI
0.081 JB
11.2
Lead
11
Mercury
0.02g
<0.1
Selenium
0.1 3s
<1
Silver
0.29
<I
0.00472 J
NA
Anthracene
NA
Benzo(a)anthracene
0.0385
0.061 3
NA
Benzo(a)pyrene
0.0514
NA
Benzo(b)fluoranthene
Benzo(ghi)perylene
NA
0.0485
0.0656
NA
Benzo(k)fluoranthene
2.5
NA
Bis(2-Ethylhexy1)phthalate
0.00513J
NA
Carbazole
0.0656
NA
Chrysene
0.0699
NA
Dibenz(a,h)anthracene
Fluoranthene
NA
0.0781
I
~

Is Maximum COC Concentration
Less Than or Equal to the
Applicable SNUNM Background
Screening VaIue?
No
No
Yes
No
Yes
Unknown
Yes
Unknown
Unknown
Unknown
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

BCF
(maximum
aquatic)
44c
170d

19c
64c
16c

16c
49c
55OOc
800'
0.5c
917c
10,000h
3,0OOc

58,aa4h
93,325h
851'

-

1a,oooh
51,OOOh
12,302h

Log KO,
(for
organic
COCs)
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
4.45c
5.61
6.04c
6.124h
6.58h
6.84h
7.6h
5.91
6.50h

4.90h

Bioaccumulator?
b
(BCF>409

log
K024)
Yes
Yes

No
Yes

No
No
Yes
Yes
Yes

No
Yes
Yes
Yes
Yes
Yes
Yes
Yes

-

Yes
Yes
Yes

Refer to footnotes at end of table.
c

a
Table 4 (Concluded)
Nonradiological COCs for Human Health and Ecological Risk Assessments at SWMU 232-1 with Comparison to the
Associated SNUNM Background Screening Value, BCF, and Log KO,

COC Name
Indene(1,2,3-c,d)pyrene

Phenanthrene
Pyrene

SNUNM
Background
Maximum
Concentration Concentration
(mg/kg)”
(mg/kg)

0.0439
0.0338
0.0836

NA
NA
NA

BCF
(maximum
aquatic)

Log KO,
(for
organic
COCs)

59,407h
23,8OOc
36,3OOc

6.5ah
4.63c
5.32h

Is Maximum COC Concentration
Less Than or Equal to the
Applicable SNUNM Background
-ScreeningValue?
NA
NA
NA

Note: Bold indicates the COCs that failed the backgroundand/or Subpart S screening procedures and/or are bioaccumulators.
aFromDinwiddie (September 1997) North Supergroup Soils (backgroundvalues not calculated for Tijeras).
bNMED(March 1998).
CYanicak(March 1997).
dNeumann (1976).
eHoward(1990)
‘Callahan et at. (1979).
gParameter was nondetect. Concentration is approximately 0.5 of the detection limit.
hMicromedex(1998)
‘Howard (1989)
= Constituent found in associated blank.
B
BCF
= Bioconcentration factor.
= Constituent of concern.
COC
J
= Estimated value.
Kow
= Octanol-water partition coefficient.
= Logarithm (base 10).
Log
mgkg = Milligram(s) per kilogram.
= Not applicable.
NA
NC
= Not calculated.
NMED = New Mexico Environment Department.
SNUNM = Sandia NationalLaboratorieskJew Mexico.
SWMU = Solid Waste ManagementUnit.
= Informationnot available.

Bioaccumulator?
b

(BCF’409 log
K024)
Yes
Yes
Yes

c
\
C-L

h,

Table 5
Radiological COCs for Human Health and Ecological Risk Assessments at SWMU 232-1 with Comparison to the Associated
SNUNM Background Screening Value and BCF
~-~
~~

COC Name

Th-232
U-238
U-235
H-3

~

~

~

Maximum
Concentration
(pCi/g)

SNUNM
Background
Concentration
(pCi/g)"

1.58
2.85
0.331

1.54
1.3
0.1 8

Is Maximum COC
Concentration Less Than
or Equal to the Applicable
SNUNM Background
Screening Value?
No
No
No

0.01 1

0.021e

Yes

BCF
(maximum aquatic)

30OOc
9ooc
9ooc
NA

Is COC a
Bioaccumulator?b
(BCF>40)
Nod
Yes
Yes

No

Note: Bold indicates COCs that exceed backgroundscreening values and/or are bioaccumulators.
aFrom Dinwiddie (September 1997).
bNMED(March 1998).
CBakerand Soldat (1992).
dYanicak(March 1997).
eThetritium backgroundvalue of 0.021 pCi/g was calculated from the Tharp (February 1999) tritium backgroundvalue of 420 pCVL. The pCi/L
value was convertedto the pCi/g value using the assumption of 5 percent soil moisture and a soil density of 1 g/cubic centimeter.
BCF
= Bioconcentrationfactor.
COC
= Constituent of concern.
9
= Gram(s).
L
= Liter.
= Not applicable.
NA
NMED = New Mexico Environment Department.
= Picocurie(s).
pCi
SNUNM = Sandia National LaboratoriedNew Mexico.
SWMU = Solid Waste Management Unit.
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Fate and Transport
The release of COCs at SWMU 232-1 may have occurred to the surface soil as a result of
discharges of storm-water runoff from TA-IV. Wind, water, and biota are natural mechanisms
of COC transport from the primary release point. Because the site is an incised channel with
surrounding vegetation, wind is unlikely to be a significant mechanism for COC transport from
the site.
Water at SWMU 232-1 is primarily received as storm-water discharge from an outfall located
near the base of the northern embankment of Tijeras Arroyo. Storm-water runoff from T A W is
channeled to this outfall via a concrete ditch. Below the outfall, this water flows through an
open, unlined channel to Tijeras Arroyo. Additional water is received directly as precipitation
(rain and occasionally snow). Based upon the average rainfall measured at the nearby
Albuquerque International Sunport, the site receives approximately 8.1 inches of precipitation
per year. Because of the relatively steep slope of the open channel, surface water readily flows
from the site, allowing little time to infiltrate. However, the coarse nature of the soil in the
channel allows for rapid infiltration near the surface.

a

Water that infiltrates into the soil will continue to percolate through the soil until field capacity is
reached. COCs may be leached deeper into the subsurface soil with this percolation. Because
of the arid nature of the environment, evapotranspiration rates are high and most water that
infiltrates into the soil (95 to 99 percent) is lost through this process. Because of the low annual
precipitation, high evapotranspiration rates, and depth to groundwater at this site (in excess of
270 feet bgs), infiltration and percolation are not expected to be sufficient to leach COCs into
groundwater.
COCs can enter the food chain via uptake from the soil by plant roots. These COCs may be
transported to the aboveground tissues and then may be either consumed by herbivores or
returned to the soil as litter. Aboveground litter is capable of transport by wind until it is
consumed by decomposer organisms. Constituents in plant tissues that are consumed by
herbivores may be either absorbed into tissues or returned to the soil in feces [at the site or
transported from the site by the herbivore). The herbivore then may be eaten by a carnivore or
scavenger and the constituents in the tissues will again be either absorbed or excreted by the
consumer. The potential for transport of the constituents within the food chain is dependent
upon both the mobility of the species that comprise the food chain and the potential for the
constituent to accumulate in tissues and be transferred across the links in the food chain. The
natural vegetation at SWMU 232-1 is grassland and riparian scrubland. Because of the small
size of the site (less than 0.2 acre), food chain uptake is not considered to be a potentially
significant transport mechanism for COC transport.

@

The COCs at SWMU 232-1 include both inorganic and organic constituents. The inorganic
constituents include both radiological and nonradiological analytes. The inorganic COCs are
elemental in form and generally are not considered to be degradable. Radiological COCs,
however, undergo decay to stable isotopes or radioactive daughter elements. Other
transformations of inorganic constituents may include changes in valence (oxidationheduction
reactions) or incorporation into organic forms (e.g., the conversion of selenite or selenate from
soil to seleno-amino acids in plants). The rate of such processes will be limited by the aridity of
the environment at this site. Organic COCs may be degraded through photolysis, hydrolysis,
and biotransformation. Photolysis requires light, and therefore takes place in the air, at the
ground surface, or in surface water. Hydrolysis includes chemical transformations in water, and
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may occur in the soil solution. Biotransformation (i.e., transformation due to plants, animals,
and microorganisms) also may occur in the soil; however, biological activity is expected to be
limited by the arid environment at this site. Some organic COCs may be lost through
volatilization.
Table 6 summarizes the fate and transport processes expected to occur at SWMU 232-1.
Because the site is an open channel for storm-water runoff from TAW, the potential for COC
transport via surface-water runoff is high. COCs that have leached into the subsurface soil,
however, will be protected from transport by surface-water flow. The potential for significant
transport by wind is low and the potential for COCs to leach into groundwater is very low due to
both the depth to groundwater and the arid environment. The site is open to use by wildlife and
some vegetation occurs at the site; therefore, uptake into the food chain is possible, but the
small size of the site makes this an insignificant transport mechanism for COCs. The potential
for significant loss of COCs by degradation and/or transformation is generally low; however,
some organic constituents may be lost near the soil surface through volatilization.

Transport and Fate Mechanism
Wind
Surface runoff
Migration to groundwater
Food chain uptake
Transformation/degradation

Existence at Site
Yes
Yes
No
Yes
Yes

VI.

Human Health Risk Screening Assessment

VI.1

Introduction

Significance
Low
High
None
Low
Low

Human health risk screening assessment of this site includes a number of steps that culminate
in a quantitative evaluation of the potential adverse human health effects caused by
constituents located at the site. The steps to be discussed include the following:
Step 1.
Step 2.
Step 3.

Step 4.

Site data are described that provide information on the potential COCs,as well as the
relevant physical characteristics and properties of the site.
Potential pathways are identified by which a representative population might be exposed to
the COCs.
The potential intake of these COCs by the representative population is calculated using a
tiered approach. The first component of the tiered approach includes two screening
procedures. One screening procedure compares the maximum concentration of the COC
to an SNUNM maximum backgroundscreening value. COCs that are not eliminated
during the first screening procedure are subjected to a second screening procedurethat
ccmpares the maximum concentration of the COC to the SNUNM proposed Subpart S
action level.
Toxicologicalparameters are identified and referenced for COCs that were not eliminated
during the screening steps.
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Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer
risks are calculated for nonradiologicalCOCs and background. For radiological COCs,
the incrementaltotal effective dose equivalent (TEDE) and incremental estimated cancer
risk are calculated by subtracting applicable background concentrations directly from
maximum on-site contaminant values. This background subtraction only applies when a
radiological COC occurs as contaminationand exists as a natural background
radionuclide.
These values are compared with guidelines established by the U.S. Environmental
ProtectionAgency (EPA), NMED, and DOE to determine whether further evaluation and
potential site cleanup are required. NonradiologicalCOC risk values also are compared to
background risk so that an incremental risk can be calculated.
Uncertainties regardingthe contents of the previous steps are addressed.
Step 1. Site Data

Section I of this risk assessment provides the site description and history for SWMU 232-1.
Section II presents the argument that DQOs were satisfied. Section Ill describes the
determination of the nature, rate, and extent of contamination.

VI .3

Step 2. Pathway Identification

SWMU 232-1 has been designated with a future land use scenario of industrial (DOE et al.
September 1995) (see Appendix 1 for default exposure pathways and parameters). Because of
the location and characteristics of the potential contaminants, the primary pathway for human
exposure is considered to be soil ingestion for the nonradiological COCs, and direct gamma
exposure for the radiological COCs. The inhalation pathway for both nonradiological and
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil
ingestion is included for the radiological COCs as well. No water pathways to the groundwater
are considered. Depth to groundwater at SWMU 232-1 is approximately 270 feet bgs.
Because of the lack of surface water or other significant mechanisms for dermal contact, the
dermal exposure pathway is not considered to be significant. No intake routes through plant,
meat, or milk ingestion are considered appropriate for the industrial land use scenario.
However, plant uptake is considered for the residential land use scenario.

Pathway Identification
Nonradiological Constituents
Soil ingestion
Inhalation (dust and volatiles)
Plant uptake (residentialonly)

V1.4

a

Radiological Constituents
Soil ingestion
Inhalation (dust and volatiles)
Plant uptake (residentialonly)
Direct gamma

Step 3. COC Screening Procedures

This section discusses Step 3, which includes the two screening procedures. The first
screening procedure compared the maximum COC concentration to the background screening
level. The second screening procedure compared maximum COC concentrations to SNUNM
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proposed Subpart S action levels. This second procedure was applied only to COCs that were
not eliminated during the first screening procedure.

V1.4.1

Background Screening Procedure

Vl.4. 1. 1

Methodology

Maximum concentrations of nonradiological COCs were compared to the approved SNUNM
maximum screening levels for this area. The SNUNM maximum background concentration
was selected to provide the background screen in Table 4 and was used to calculate risk
attributable to background in Table 10 (Section V1.6.2). Only the COCs that either were
detected above their respective SNUNM maximum background screening levels or did not have
either a quantifiable or a calculated background screening level were considered in further risk
assessment analyses.
For radiological COCs that exceeded the SNUNM background screening levels, background
values were subtracted from the individual maximum radionuclide concentrations. Those that
did not exceed these background levels were not carried any further in the risk assessment.
This approach is consistent with DOE Order 5400.5, “Radiation Protection of the Public and the
Environment” (DOE 1993). Radiological COCs that did not have a background value and were
detected above the analytical minimum detectable activity were carried through the risk
assessment at their maximum levels. The resultant radiological COCs remaining after this step
are referred to as background-adjusted radiological COCs.

V1.4.1.2

Results

Tables 4 and 5 present SWMU 232-1 maximum COC concentrations that were compared to
the SNUNM maximum background values (Dinwiddie September 1997) for the human
health risk assessment. For the nonradiological C O G , three constituents were measured at
concentrations greater than background screening values. Four nonradiological COCs had no
quantifiable background concentration, so it is not known whether these COCs exceeded
background. Fourteen COCs were organic compounds that do not have corresponding
calculated background concentrations.
For the radiological COCs, three constituents (Th-232, U-235, and U-238) exhibited maximum
activity concentrations slightly greater than their respective background screening values.

V1.4.2

Subpart S Screening Procedure

V1.4.2.1

Methodology

The maximum concentrations of nonradiological COCs not eliminated during the background
screening process were compared with action levels (IT July 1994) calculated using methods
and equations promulgated in the proposed RCRA Subpart S (EPA 1990) and Risk
Assessment Guidance for Superfund (RAGS) (EPA 1989a) documentation. Accordingly, all
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calculations were based upon the assumption that receptor doses from both toxic and
potentially carcinogenic compounds result most significantly from ingestion of contaminated
soil. Because all of the samples were taken from the surface and near-surface soils, this
assumption is considered valid. If there were ten or fewer COCs, and each had a maximum
concentration of less than 1/10 the action level, then the site was judged to pose no significant
health hazard to humans. If there were more than ten COCs, then the Subpart S screening
procedure was not performed.

VI.4.2.2

Results

Table 4 indicated that more than ten COCs failed the background screening procedure.
Therefore, the Subpart S screening procedure was not performed. Thus, all the constituents
that exceeded the background screening values were carried forward in the risk assessment
process, and an individual hazard quotient (HQ), cumulative HI, and excess cancer risk value
were calculated for each COC.
Because radiological COCs have no predetermined action levels analogous to proposed
Subpart S levels, this step in the screening process was not performed for radiological COCs.
VI .5

Step 4. Identification of Toxicological Parameters

Tables 7 (nonradiological) and 8 (radiological) list the COCs retained in the risk assessment
and the values for the available toxicological information. The toxicological values used for
nonradiological COCs in Table 7 were from the Integrated Risk Information System (IRIS) (EPA
1998a), the Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), and the
Region 9 (EPA 1996) electronic databases. Dose conversion factors (DCFs) used in
determining the excess TEDE values for radiological COCs for the individual pathways were the
default values provided in the RESRAD computer code (Vu et al. 1993a) as developed in the
following documents:
DCFs for ingestion and inhalation are taken from “Federal Guidance Report
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose
Conversion Factors for Inhalation, Submersion, and Ingestion” (EPA 1988a).
DCFs for surface contamination (contamination on the surface of the site) were
taken from DOUEH-0070, “External Dose-Rate Conversion Factors for
Calculation of Dose to the Public” (DOE 1988).
DCFs for volume contamination (exposure to contamination deeper than the
immediate surface of the site) were calculated using the methods discussed in
“Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil”
(Kocher 1983) and in ANUEAIS-8, Data Collection Handbook to Support Modeling
the Impacts of Radioactive Material in Soil (Vu et al. 1993b).
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Table 7
Toxicological Parameter Values for SWMU 232-1 Nonradiological COCs
SFO

~

COC Name
Arsenic
Barium
Cadmium
Chromium VI
Mercury
Selenium
Silver
Anthracene
Benzo(a)
anthracene
Benzo(a)
pyrene
Benro(b)
fluoranthene
Benzo(ghi)
perylenef
Benzo(k)
fluoranthene
Bis(2ethylhexyl)
phthalate
Carbazole
Chrysene
Dibenz(a,h)
anthracene
Fluoranthene
Indeno(l,2,3c,d)pyrene
Phenanthrenes
Pyrene

RfD,
(mg/kg-d)
3E-4'
7E-2'
5E-4'
5E-3'
3E-4e
5E-3'
5E-3'
3E-1'

Confidencea

M
M
H
L

H

RfDinh
(mgkg-d)

-

1.4E-4d
5.7E-5d

8.6E-5'

-

Confidencea

-

M
-

L

-

-

(mglkgday)-'
1.5E+OC

-

-

SFinh
(mgkgday)-'
1.5E+lC

-

6.3E+OC
4.2E+1

-

-

-

-

-

Cancer
Classb
A

-

B1
A
D
D
D
D

-

-

L

3E-ld

-

-

7.3E-ld

7.3E-ld

-

-

-

-

-

7.3E+OC

7.3E+Od

82

-

-

-

7.3E-ld

7.3E-ld

82

-

-

-

-

7.3E+Od

7.3E+Od

82

-

-

-

7.3E-2d

7.3E-2d

82

2E-2d

-

2.2E-2d

-

1.4E-2d

1.4E-2d

-

-

-

-

-

-

-

-

2E-2e
7.3E-3d
7.3E+Od

2E-2d
7.3E-3d
7.3E+Od

B2
82
82

4E-2'

L

4E-2d

-

-

-

D

-

7.3E-ld

7.3E-ld

82

-

-

-

D

-

-

3E-1'
3E-2'

L
L

3E-ld
3E-2d

-

D

Wonfidence associated with IRIS (EPA 1998a) database values. Confidence: L = low, M = medium, H = high.
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989a) taken from IRIS (EPA 1998a), with
the exception of carbazole, which was taken from HEAST (EPA 1997a):
A = Human carcinogen.
81 = Probable human carcinogen. Limited human data available.
82 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in
humans.
D = Not classifiable as to human carcinogenicity.
Toxicological parameter values from IRIS electronic database (EPA 1998a).
dToxicological parameter values from EPA Region 9 electronic database (EPA 1996).
Toxicological parameter values from HEAST database (EPA 1997a).
'Benzo(ghi)perylene does not have toxicological parameter values. Dibenz(a,h) anthracene was used as a
surrogate.
gphenanthrene does not have toxicological parameter values. Anthracene was used as a surrogate.
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Table 7 (Concluded)
Toxicological Parameter Values for SWMU 232-1 Nonradiological COCs
COC
EPA
HEAST
IRIS
mg/kg-d
(mg/kg-day)-’
RfDinh

RfD,
SFinh

SFO
SWMU

-

= Constituent of concern.
= U.S. Environmental Protection Agency.
= Health Effects Assessment Summary Tables.
= Integrated Risk Information System.
= Milligram(s) per kilogram per day.
= Per milligram per kilogram per day.
= Inhalationchronic reference dose.
= Oral chronic reference dose.
= Inhalationslope factor.
= Oral slope factor.
= Solid Waste Management Unit.
= Information not available.

Table 8
Radiological Toxicological Parameter Values for SWMU 232-1 COCs
Obtained from RESRAD Risk Coefficientsa

COC Name
Th-232
U-235
U-238

SFO
(l/pCi)
3.30E-11
4.70E-11
6.20E-11

SFinh
(l/pCi)
1.90E-08
1.30E-08
1.20E-08

SFev
(g/pCi-yr)
2.00E-11
2.70E-07
6.60E-08

Cancer Classb
A
A
A

aFrom Yu et al. (1993a).
bEPAweight-of-evidence classification system for carcinogenicity (EPA 1989a): A = Human carcinogen
for high dose and high dose rate (Le., greater than 50 rem per year). For low-levelenvironmental
exposures, the carcinogenic effect has not been observed and documented.
l/pCi
= One per picocurie.
COC
= Constituent of concern.
EPA
= U.S. Environmental ProtectionAgency.
g/pCi-yr = Gram@)per picocurieper year.
SFW
= Externalvolume exposure slope factor.
SFinh
= Inhalation slope factor.
SFcl
= Oral (ingestion) slope factor.
SWMU = Solid Waste Management Unit.
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Step 5. Exposure Assessment and Risk Characterization

Section V1.6.1 describes the exposure assessment for this risk assessment. Section Vl.6.2
provides the risk characterization, including the HI and excess cancer risk for both the potential
nonradiological COCs and associated background for both industrial and residential land uses.
The incremental TEDE and incremental estimated cancer risk are provided for the backgroundadjusted radiological COCs for both industrial and residential land uses.
V1.6.1

Exposure Assessment

Appendix 1 provides the equations and parameter input values used in calculating intake values
as well as subsequent HI and excess cancer risk values for the individual exposure pathways.
The appendix shows parameters for both industrial and residential land use scenarios. The
equations for nonradiological COCs are based upon the RAGS (EPA 1989a). Parameters are
based upon information from the RAGS (EPA 1989a), as well as other EPA guidance
documents, and reflect the reasonable maximum exposure (RME) approach advocated by the
RAGS (EPA 1989a). For radiological COCs,the coded equations provided in RESRAD
computer code are used to estimate the incremental TEDE and cancer risk for individual
exposure pathways. Further discussion of this process is provided in the Manual for
lmplernenting Residual Radioactive Material Guidelines Using RESRAD (Yu et al. 1993a).
Although the designated land use scenario is industrial for this site, risk and TEDE values for a
residential land use scenario also are presented only to provide perspective of potential risk to
human health under the more restrictive land use scenario.
I

V1.6.2

Risk Characterization

Table 9 shows an HI of 0.03 for the SWMU 232-1 nonradiological COCs and an estimated
excess cancer risk of 4E-6 for the designated industrial land use scenario. The numbers
presented include exposure from soil ingestion as well as dust and volatile inhalation for
nonradiological COCs. Table 10 shows an HI of 0.01 and an excess cancer risk of 2E-6,
assuming the maximum background concentrations of the SW MU 232-1 associated
background constituents for the designated industrial land use scenario.
For the radiological COCs, contribution from the direct gamma exposure pathway is included.
For the industrial land use scenario, an incremental TEDE of 8.OE-1 millirem (mrem) per year
(/yr) was calculated. In accordance with EPA guidance found in Office of Solid Waste and
Emergency Response Directive No. 9200.4-1 8 (EPA 1997b), an incremental TEDE of
15 mremlyr was used for the probable land use scenario (industrial in this case); the calculated
dose value for SWMU 232-1 for the industrial land use was well below this guideline. The
estimated excess cancer risk was 3.1 E-7.
For the residential land use scenario nonradioactive COCs, the HI was 3 and the excess cancer
risk was 7E-5 (Table 9). The numbers in the table include exposure from soil ingestion, dust
and volatile inhalation, and plant uptake. Although EPA (EPA 1991) generally recommends
that inhalation not be included in a residential land use scenario, this pathway was included
because of the potential for soil in Albuquerque, New Mexico, to be eroded and, subsequently,
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Table 9
Risk Assessment Values for SWMU 232-1 Nonradiological COCs

phthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Indeno(112,3-c,d)
pyrene
Phenanthrene
Pyrene

I

Total
aFromEPA (1989a).

I

Residential Land Use
Scenarioa
Hazard I
Cancer

Industrial Land Use
Scenarioa
Hazard
I Cancer

Maximum
Concentration

0.00513 J
0.0656
0.0699
0.0781
0.0439

0.00
0.00
0.00
0.00
0.00

4E-11
2E-10
2E-7
1E-8

0.00
0.00
0.00
0.00
0.00

0.0338
0.0836

0.00
0.00

-

0.00
0.00

I

0.03

I

4E-6

I

3

2E-6
2E-9
2E-6

-

8E-8

-

-

I

bParameterwas nondetect. Concentration assumed to be approximately 0.5 of detection limit.
B
= Constituent found in associated blank.
COC = Constituent of concern.
EPA = US. Environmental Protection Agency.
J
= Estimated value.
mg/kg = Milligram(s) per kilogram.
SWMU = Solid Waste Management Unit.
= Information not available.
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Table 10
Risk Assessment Values for SWMU 232-1 Nonradiological Background Constituents

aFrom Dinwiddie (September 1997). Tijeras Supergroup Soils.
bFrom EPA (1989a).
COC = Constituent of concern.
EPA = U.S. Environmental Protection Agency.
mg/kg = Milligram(s) per kilogram.
= Not calculated.
NC
SWMU = Solid Waste Management Unit.
= Information not available.
for dust to be present in predominantly residential areas. Because of the nature of the local
soil, other exposure pathways were not considered (see Appendix 1). Table 10 shows that the
HI is 0.3 and the excess cancer risk is 5E-5 for the SWMU 232-1 associated background
constituents.
For the radiological COCs, the incremental TEDE for the residential land use scenario was
1.3 mredyr. The guideline being used was an excess TEDE of 75 mredyr (SNUNM February
1998) for a complete loss of institutional controls (residential land use in this case); the
calculated dose value for SWMU 232-1 for the residential land use scenario was well below this
guideline. Consequently, SWMU 232-1 is eligible for unrestricted radiological release because
the residential land use scenario resulted in an incremental TEDE of less than 75 mremlyr to
the on-site receptor. The estimated excess cancer risk was 1.7E-5. The excess cancer risk
from the nonradiological COCs and the radiological COCs is not additive, as noted in the RAGS
(EPA 1989a).
VI .7

Step 6. Comparison of Risk Values to Numerical Guidelines

The human health risk assessment analysis evaluated the potential for adverse health effects
for both the industrial land use scenario (the designated land use scenario for this site) and the
residential land use scenario.
For the industrial land use scenario nonradiological COCs, the HI was 0.03 (less than the
numerical guideline of 1 suggested in the RAGS [EPA 1989~11).Excess cancer risk was
estimated at 4E-6. NMED Guidance states that cumulative excess lifetime cancer risk must be
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less than 1E-5 (Bearzi January 2001); thus, the excess cancer risk for this site is below the
suggested acceptable risk value. This assessment also determined risks considering
background concentrations of the potential nonradiological COCs for both the industrial and
residential land use scenarios. Assuming the industrial land use scenario, the HI for
nonradiological COCs was 0.01 and the excess cancer risk was 2E-6. Incremental risk is
determined by subtracting risk associated with background from potential COC risk. These
numbers were not rounded before the difference was determined and, therefore, may appear to
be inconsistent with numbers presented in tables and within the text. For conservatism, the
background constituents that do not have quantified background concentrations are assumed
to have an HQ of 0.00. Incremental HI was 0.02 and estimated incremental cancer risk was
1.54E-6 for the industrial land use scenario. Both the incremental HI and excess cancer risk to
human health from nonradiological COCs was below proposed guidelines considering an
industrial land use scenario.
For the industrial land use scenario, incremental TEDE for radiological COCs was
8.OE-1 mrem/yr, which is significantly less than EPA's numerical guideline of 15 mrem/yr.
Incremental estimated excess cancer risk was 3.1E-7.

a

For the residential land use scenario, the calculated HI for nonradiological COCs was 3, which
is above the numerical guidance. Excess cancer risk was estimated at 7E-5. NMED Guidance
states that cumulative excess lifetime cancer risk must be less than 1E-5 (Bearzi January
2001); thus, the excess cancer risk for this site is above the suggested acceptable risk value.
The HI for associated background for the residential land use scenario was 0.3; the excess
cancer risk was estimated at 5E-5. The incremental HI was 2.67, and the estimated
incremental cancer risk was 1.84E-5 for the residential land use scenario. Both the incremental
HI and excess cancer risk to human health from the nonradiological COCs, considering the
residential land use scenario, were above NMED guidance.
The incremental TEDE for a residential land use scenario from the radiological constituents was
1.3 mrem/yr, which is significantly less than the numerical guideline of 75 mredyr suggested in
the SNUNM RESRAD Input Parameter Assumptions and Justification (SNUNM February
1998). The estimated excess cancer risk was 1.7E-5.

V1.8

Step 7. Uncertainty Discussion

The determination of the nature, rate, and extent of contamination at SWMU 232-1 was based
upon an initial conceptual model that was validated with confirmatory soil sampling conducted
across the site. The sampling was implemented in accordance with both the SAP and the FIP.
The DQOs in the SAP and FIP are considered appropriate for use in the SWMU 232-1 risk
screening assessments. The analytical data, based upon sample location, density, and
depth, are representative of the site. The analytical results satisfy the DQOs and were
verifiedvalidated in accordance with SNUNM procedures. The QNQC findings demonstrate
that the analytical data were of adequate quality. Therefore, there is no uncertainty associated
with the data quality used to perform the risk screening assessment at SWMU 232-1.

@

Because of the location, history of the site, and future land use (DOE et al September 1995),
there is low uncertainty in both the land use scenario and the potentially affected populations
that were considered in performing the risk assessment analysis. Because the COCs are found

AU11-02NVPISNL:rs5175.doc

D-21

301462.229.05liM7/024:46 PM

RISK SCREENING ASSESSMENT FOR SWMU 232-1

11/27/2002

in surface and near-surface soils, and because of the location and physical characteristics of
the site, there is little uncertainty in the exposure pathways relevant to the analysis.
An RME approach was used to calculate the risk assessment values. This means that the
parameter values in the calculations were conservative and calculated intakes were probably
overestimates. Maximum measured values of COC concentrations were used to provide
conservative results.
Table 7 shows the uncertainties (confidence level) in nonradiological toxicological parameter
values. There is a mixture of estimated values and values from the IRIS (EPA 1998a), the
HEAST (EPA 1997a), and the EPA Region 9 (EPA 1996) electronic database. Where values
are not provided, information is not available from the HEAST (EPA 1997a), IRIS (EPA 1998a),
or the EPA Regions (EPA 1996, I997b). Because of the conservative nature of the RME
approach, uncertainties in toxicological values are not expected to change the conclusion from
the risk assessment analysis.
Both the human health HI and excess cancer risk for the nonradiological COCs were
acceptable compared to established numerical guidance considering the industrial land use
scenario.
For radiological COCs, the conclusion of the risk assessment was that potential effects on
human health for both industrial and residential land use scenarios were within guidelines
and represent only a small fraction of the estimated 360 mredyr received by the average
US. population (NCRP 1987).
The overall uncertainty in all of the steps in the risk assessment process is not considered to be
significant with respect to the conclusion reached.
v1.9

Summary

SW MU 232-1 identified COCs consisting of some inorganic and radiological compounds.
Because of the location of the site, the designated industrial land use scenario, and the nature
of contamination, potential exposure pathways identified for this site included soil ingestion as
well as dust and volatile inhalation for chemical constituents, and soil ingestion, dust inhalation,
and direct gamma exposure for radionuclides. Plant uptake was included as an exposure
pathway for the residential land use scenario.
Using conservative assumptions and an RME approach to risk assessment, calculations for
nonradiological COCs show that for the industrial land use scenario the HI (0.03) was
significantly less than the accepted numerical guidance from EPA. Excess cancer risk (4E-6)
also was below the acceptable risk value provided by NMED for an industrial land use scenario
(Bearzi January 2001). The incremental HI was 0.02, and the incremental cancer risk was
1.54E-6 for the industrial land use scenario.
Incremental TEDE and corresponding estimated cancer risk from radiological COCs were much
less than EPA' guidance values; the estimated TEDE was 8.OE-1 mredyr for the industrial land
use scenario. This value was much less than the numerical guidance of 15 mredyr in
EPA guidance (EPA 1997c). The corresponding incremental estimated cancer risk value was
3.1 E-7 for the industrial land use scenario. Furthermore, the incremental TEDE for the
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residential land use scenario that results from a complete loss of institutional control was only
1.3 mredyr with an associated risk of 1.7E-5. The guideline for this scenario is 75 mredyr
(SNUNM February 1998). Therefore, SWMU 232-1 is eligible for unrestricted radiological
release.
Uncertainties associated with the calculations are considered to be small relative to the
conservatism of this risk assessment analysis. Therefore, it is concluded that this site poses no
significant risk to human health.under the industrial land use scenario.

0

VII.

Ecological Risk Screening Assessment

VII.

Introduction

This section addresses the ecological risks associated with exposure to constituents of potential
ecological concern (COPEC) in soils at SWMU 232-1. A component of the NMED Risk-Based
Decision Tree is to conduct an ecological screening assessment that corresponds with that
presented in EPA’s Ecological Risk Assessment Guidance for Superfund (EPA 1997~).The
current methodology is tiered and contains an initial scoping assessment followed by a more
detailed screening assessment. Initial components of NMED’s decision tree (a discussion of
DQOs, data assessment, and evaluations of both bioaccumulation and fate and transport
potential) are addressed in previous sections of this report. Following the completion of the
scoping assessment, a determination is made as to whether a more detailed examination of
potential ecological risk is necessary. If deemed necessary, the scoping assessment proceeds
to a screening assessment, whereby a more quantitative estimate of ecological risk is
conducted. Although this assessment incorporates conservatisms into the estimation of
ecological risks, ecological relevance and professional judgment also are used as
recommended by EPA (EPA 1998b) to ensure that predicted exposures of selected ecological
receptors reflect those reasonably expected to occur at the site.
v11.2

Scoping Assessment

The scoping assessment focuses primarily on the likelihood of biota at or adjacent to the site to
be exposed to constituents associated with site activities. Included in this section are an
evaluation of existing data and a comparison of maximum detected concentrations to
background concentrations, examination of bioaccumulation potential, and fate and transport
potential. A scoping risk-management decision (Section V11.2.4) involves summarizing the
scoping results and determining whether further examination of potential ecological impacts is
necessary.
v11.2.1

0

Data Assessment

As indicated in Section IV (Tables 4 and 5 ) , inorganic constituents in soil within the 0- to 5-footdepth’ interval that exceeded or did not have quantified background screening concentrations
were as follows:
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Arsenic
Barium
Cadmium
ChromiumV
Mercury
Selenium
Silver
Th-232
U-235
U-238.

0
0
0
0

0

0
0

Organic analytes detected in soil were as follows:

0

Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene

0

Bis(2-ethy1hexyl)phthalate

0

0

0
0
0

0
0

0
0
0
0

Vl1.2.2

Carbazole
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Indeno(l,2,3-cd)pyrene
Phenanthrene
Pyrene.
Bioaccumulation

Among the COPECs listed in Section V11.2.1, the following were considered to have
bioaccumulation potential in aquatic environments (Section IV, Tables 4 and 5):
0
0
0
0
0

0
0
0
0

0

Arsenic
Barium
Cadmium
Mercury
Selenium
U-235
U-238
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g ,h,i)perylene
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Benzo(k)fluoranthene
Bis(2-ethylhexy1)phthalate
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Indeno(l,2,3-cd)pyrene
Phenanthrene
Pyrene.
It should be noted, however, that as directed by NMED (NMED March 1998), bioaccumulation
for inorganic constituents is assessed exclusively based upon maximum reported
bioconcentration factors (BCF) for aquatic species. Because only aquatic BCFs are used to
evaluate the bioaccumulation potential for metals, bioaccumulation in terrestrial species is likely
to be overpredicted.
v11.2.3

Fate and Transport Potential

The potential for the COPECs to migrate from the source of contamination to other media or
biota is discussed in Section V. As noted in Table 6 (Section V), surface-water runoff is
potentially of high significance as a transport mechanism for COPECs at this site. Migration to
groundwater is not anticipated. Wind and food chain uptake are expected to be of low
significance. Degradation (decay) and transformation of the COPECs also are expected to be
of low significance at this site, but volatilization may account for the loss of some organic
COPECs.
v11.2.4

Scoping Risk-Management Decision

Based upon information gathered through the scoping assessment, it was concluded that
complete ecological pathways may be associated with this SWMU and that COPECs also exist
at the site. ,As a consequence, a screening assessment was deemed necessary to predict the
potential level of ecological risk associated with the site.
v11.3

Screening Assessment

As concluded in Section V11.2.4, both complete ecological pathways and COPECs are
associated with this SWMU. The screening assessment performed for the site involves a
quantitative estimate of current ecological risks using exposure models in association with
exposure parameters and toxicity information obtained from the literature. The estimation of
potential ecological risks is conservative to ensure that ecological risks are not underpredicted.
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Components within the screening assessment include the following:
Problem Formulation-sets the stage for the evaluation of potential exposure and
risk.
Exposure Estimation-provides a quantitative estimate of potential exposure.
Ecological Effects Evaluation-presents benchmarks used to gauge the toxicity of
COPECs to specific receptors.
Risk Characterization-characterizes the ecological risk associated with exposure
of the receptors to environmental media at the site.
Uncertainty Assessment-discusses uncertainties associated with the estimation
of exposure and risk.
Risk Interpretation-evaluates ecological risk in terms of HQs and ecological
significance.
Screening Assessment ScientifidManagement Decision Point-presents the
decision to risk managers based upon the results of the screening assessment.
Problem Formulation
Problem formulation is the initial stage of the screening assessment that provides the
introduction to the risk evaluation process. Components that are addressed in this section
include a discussion of ecological pathways and the ecological setting, identification of
COPECs, and selection of ecological receptors. The conceptual model, ecological food webs,
and ecological endpoints (other components commonly addressed in a screening assessment)
are presented in the "Predictive Ecological Risk Assessment Methodology for SNUNM ER
Program" (IT July 1998) and are not duplicated here.

VII.3. I , 7

Ecological Pathways and Setting

SWMU 232-1 is approximately 0.02 acre in size. The site is located in an area dominated by
grassland habitat. The site itself is an open drainage channel on the lower slope of the
northern embankment of Tijeras Arroyo. This slope consists of fill material that covers the
original soil surface. The vegetation consists primarily of ruderal and early successional
grassland plants. Although the habitat grades into the riparian scrubland habitat of Tijeras
Arroyo, this habitat is not well developed on the site due to the steepness of the slope of the
embankment and ephemeral nature of the flows (primarily outflow from the TA-IV storm-water
system). The site is open to use by wildlife and does not contain perennial surface water. A
sensitive species survey of the site was conducted in 1994 (IT February 1995). No threatened,
endangered, or other sensitive species were found within this SW MU.
Complete ecological pathways may exist at this site through the exposure of plants and wildlife
to COPECs in surface soil. It was assumed that direct uptake of COPECs from soil is the major
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route of exposure for plants and that exposure of plants to wind-blown soil is minor. Exposure
modeling for the wildlife receptors was limited to the food and soil ingestion pathways, and
external radiation. Because of the lack of surface water at this site, exposure to COPECs
through the ingestion of surface water was considered insignificant. Inhalation and dermal
contact also were considered insignificant pathways with respect to ingestion (Sample and
Suter 1994). Groundwater is not expected to be affected by COCs at this site.

VI/.3.7.2

COPECs

Discharges of storm-water runoff from TA-IV are the potential sources of the COPECs
associated with the soils at SWMU 232-1. Inorganic and organic COPECs identified for
SWMU 232-1 are listed in Section V11.2.1. The inorganic COPECs include both radiological and
nonradiological analytes. The inorganic analytes were screened against background
concentrations and those that exceeded or did not have quantified SNUNM background
screening levels (Dinwiddie September 1997) for the area were considered to be COPECs.
Nonradiological inorganics that are essential nutrients, such as iron, magnesium, calcium,
potassium, and sodium, were not included in this risk assessment as set forth by the EPA
(EPA 1989a). All organic analytes detected were considered to be COPECs for the site. In
order to provide conservatism, this ecological risk assessment was based upon the maximum
soil concentrations of the COPECs measured in the surface soil at this site. Tables 5 and 7
present maximum concentrations for the COPECs.

0

VI/.3.7.3

Ecological Receptors

A nonspecific perennial plant was selected as the receptor to represent plant species at the site
(IT July 1998). Vascular plants are the principal primary producers at the site and are key to
the diversity and productivity of the wildlife community associated with the site. The deer
mouse (Peromyscus maniculatus) and the burrowing owl (Speotyto cunicularia) were used to
represent wildlife use. Because of its opportunistic food habits, the deer mouse was used to
represent a mammalian herbivore, omnivore, and insectivore. The burrowing owl was selected
to represent a top predator at this site. The burrowing owl is present at SNUNM and is
designated a species of management concern by the U.S. Fish and Wildlife Service in Region
2, which includes the state of New Mexico (USFWS September 1995).
v11.3.2

0

Exposure Estimation

For nonradiological COPECs, direct uptake from the soil was considered the only significant
route of exposure for terrestrial plants. Exposure modeling for the wildlife receptors was
limited to food and soil ingestion pathways. Inhalation and dermal contact were considered
insignificant pathways with respect to ingestion (Sample and Suter 1994). Drinking water also
was considered an insignificant pathway because of the lack of surface water at this site. The
deer mouse was modeled under three dietary regimes: as an herbivore (100 percent of its diet
as plant material), as an omnivore (50 percent of its diet as plants and 50 percent as soil
invertebrates), and as an insectivore (100 percent of its diet as soil invertebrates). The
burrowing owl was modeled as a strict predator on small mammals (100 percent of its diet as
deer mice). Because the exposure in the burrowing owl from a diet consisting of equal parts of
herbivorous, omnivorous, and insectivorous mice would be equivalent to the exposure
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consisting of only omnivorous mice, the diet of the burrowing owl was modeled with intake of
omnivorous mice only. Both species were modeled with soil ingestion comprising 2 percent of
the total dietary intake. Table 11 presents the species-specific factors used in modeling
exposures in the wildlife receptors. Justification for use of the factors presented in this table is
described in the ecological risk assessment methodology document (IT July 1998).
Although home range also is included in this table, exposures for this risk assessment were
modeled using an area use factor of 1, implying that all food items and soil ingested come from
the site being investigated. The maximum COPEC concentrations measured from surface soil
samples were used to conservatively estimate potential exposures and risks to plants and
wildlife at this site.
For the radiological dose rate calculations, the deer mouse was modeled as an herbivore
(100 percent of its diet as plants), and the burrowing owl was modeled as a strict predator on
small mammals (100 percent of its diet as deer mice). Both were modeled with soil ingestion
comprising 2 percent of the total dietary intake. Receptors are exposed to radiation both
internally and externally from Th-232, U-235, and U-238. Internal and external dose rates to
the deer mouse and the burrowing owl are approximated using modified dose-rate models from
DOE (DOE 1995) as presented in the ecological risk assessment methodology document for
the SNUNM ER Project (IT July 1998). Radionuclide-dependent data for the dose rate
calculations were obtained from Baker and Soldat (1992). The external-dose-rate model
examines the total-body dose-rate to a receptor residing in soil exposed to radionuclides. The
soil surrounding the receptor is assumed to be an infinite medium uniformly contaminated with
gamma-emitting radionuclides. The external-dose-rate model is the same for both the deer
mouse and the burrowing owl. The internal total-body dose-rate model assumes that a fraction
of the radionuclide concentration ingested by a receptor is absorbed by the body and
concentrated at the center of a spherical body shape. This provides for a conservative estimate
for absorbed dose. This concentrated radiation source at the center of the body of the receptor
is assumed to be a "point" source. Radiation emitted from this point source is absorbed by the
body tissues to contribute to the absorbed dose. Alpha and beta emitters are assumed to
transfer 100 percent of their energy to the receptor as they pass through tissues. Gammaemitting radionuclides transfer only a fraction of their energy to the tissues because gamma
rays interact less with matter than do beta or alpha emitters. The external and internal dose
rate results are summed to calculate a total dose rate from exposure to Th-232, U-235, and
U-238 in soil.
Table 12 presents the transfer factors used in modeling the concentrations of COPECs through
the food chain. Table 13 shows maximum concentrations in soil and derived concentrations in
tissues of the various food chain elements that are used to model dietary exposures for each of
the wildlife receptors.
v11.3.3

Ecological Effects Evaluation

Table 14 shows benchmark toxicity values for the plant and wildlife receptors. For plants,
the benchmark soil concentrations are based upon the lowest-observed-adverse-effect level
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Table 11
Exposure Factors for Ecological Receptors at SWMU 232-1

Receptor Species

Class/Order

Deer Mouse
(Peromyscus
maniculatus)
Deer Mouse
(Peromyscus
rnaniculatus)
Deer Mouse
(Peromyscus
rnaniculatus)
Burrowing owl
(Speotytocunicularia)

Mammalid
Rodentia
~~

I

Trophic
Level

Body Weight
(kg)a

Foodlntake
Rate
(kg/day)b

Herbivore

2.39E-2d

3.72E-3

Plants: 100%
(+ Soil at 2% of intake)

2.7E-1 e

Omnivore

2.39E-2d

3.72E-3

Plants: 50%
Invertebrates: 50%
(+ Soil at 2% of intake)
Invertebrates: 100%
(+ Soil at 2% of intake)

2.7E-le

Rodents: 100%

3.5E+1

Dietary CompositionC

~

Mammalid
Rodentia

3.72E-3

Mammalid
Rodentia
Avesl
Strigiformes

,

1.73E-2

(+ Soil at 2% of intake)

aBodyweights are in kg wet weight.
bFoodintake rates are estimated from the allometric equations presented in Nagy (1987). Units are kg dry weight per day.
CDietarycompositions are generalized for modeling purposes. Default soil intake value of 2% of food intake.
dFrom Silva and Downing (1995).
eEPA(1993), based upon the average home range measured in semiarid shrubland in Idaho.
'From Dunning (1993).
gFrom Haug et ai. (1993).
EPA = US. Environmental Protection Agency.
= Kilogram@).
kg
kglday = Kilogram@)per day.
SWMU = Solid Waste ManagementUnit.

Home Range
(acres)

2.7E-1e

11/27/2002
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Constituent of Potential
Ecological Concern

Soil-to-Plant
Transfer Factor

Soil-to-Invertebrate
Transfer Factor

Food-to-Muscle
Transfer Factor

aFromBaes et al. (1984).
bDefault value.
CFromNCRP (January 1989).
dFromStafford et al. (1991).
eFrom Ma (1982).
'Soil-to-plant and food-to-muscle transfer factors from equations developed in Travis and Arms (1988).
Soil-to-invertebratetransfer factors from equations developed in Connell and Markwell (1990). All three
equations are based upon the relationshipof the transfer factor to the log KO, value of compound.
Kow = Octanol-water partition coefficient.
Log
= Logarithm (base 10).
NCRP = National Council on Radiation Protectionand Measurements.
SWMU = Solid Waste Management Unit.
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Table 13
Media Concentrationsa for Constituents of
Potential Ecological Concern at SWMU 232-1

milligrams per kilogram. All biotic media are based upon dry weight of the media. Soil concentration
measurements are assumed to have been based upon dry weight. Values have been rounded to two
significant digits after calculation.
bProductof the soil concentration and the corresponding transfer factor.
%ased upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in
food and soil times the food-to-muscletransfer factor times a wet weight-dry weight conversion factor of
3.125 (EPA 1993).
dBasedupon estimated concentration.
eParameterwas nondetect. Concentration listed is 0.5 of the detection limit.
EPA = U.S. Environmental ProtectionAgency.
SWMU = Solid Waste Management Unit.
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Table 14
Toxicity Benchmarks for Ecological Receptors at SWMU 232-1

Constituent of Potential
Ecological Concern

Mammalian NOAELs
Test
Deer
Species
Mouse
Plant
Mammalian
Benchmarkalb Test Speciescad
NOAELdle
NOAELef

Arsenic
Barium
Cadmium
Chromium VI
Mercury (Organic)
Mercury (Inorganic)
Selenium
Silver

mouse
rath
rat'
rat
rat
mouse
rat
rat

0.126
5.1
1.o
3.28
0.032
13.2
0.20
17.8

0.133

18k
18k
18k
18k
18k
18k

-

mouse
mouse
mouse
mouse
mouse
mouse
mouse

100'
1.om
1.o
1.om
1.om
1.om
18.3

106
1.1
1.1
1.1
1.1
1.l
19.3

-

-

-

18k
1ak
18k
18k
18k
1ak

mouse
mouse
mouse
mouse
mouse
mouse

1.om

10
500

3
1
0.3
0.3
1
2

10.5

1.9
6.4
0.063
14
0.39
34.8

Organics

Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis (2-ethylhexyl)
phthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Indeno(l,2,3-cd)pyrene
Phenanthrene
Pyrene
Refer to footnotes at end of table.

Avian NOAELs
Avian
Test Speciesd

Test Species
NOAELdve

Burrowing
Owl
NOAELerg

mallard
chicken
mallard

5.14
20.8
1.45

5.14
20.8
1.45

mallard
Japanese quail
screech owl

0.0064
0.45
0.44

0.006
0.45
0.44

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

ringed dove

1.1

1.1

-

-

-

-

1.om

1.1
1.1
13.2
1.1
1.1

-

7-50

7.9

1.om
12.5"
1.om

-

-

-

-

-

Table 14 (Concluded)
Toxicity Benchmarks for Ecological Receptors at SWMU 232-1
milligrams per kilogram soil dry weight.
bFromEfroymson et al. (1997).
CBodyweights (in kilograms)for the NOAEL conversion are as follows: lab mouse, 0.030; lab rat, 0.350 (except where noted).
dFromSample et al. (1996), except where noted.
elnmilligrams per kilogram body weight per day.
'Based upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kilogram and a
mammalian scaling factor of 0.25.
gBased upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL
independent of body weight.
hBodyweight: 0.435 kilogram.
'Body weight: 0.303 kilogram.
iBased upon a rat LOAEL of 89 mg/kg/d (EPA 1998a) and an uncertaintyfactor of 0.2.
kFromSims and Overcash (1983).
'NOAEL based upon the highest dose (1,000 mg/kg/d, subchronic) (EPA 1989b) and an uncertaintyfactor of 0.1.
"Insufficient toxicity data available for this compound. The NOAELfor benzo(a)pyrene is used as default.
"Based upon subchronic NOAEL of 125 mg/kg/d (EPA 1988b) and an uncertaintyfactor of 0.1.
OBased upon subchronic NOAEL of 75 mg/kg/d (EPA 1989c) and an uncertaintyfactor of 0.1.
= U.S. Environmental ProtectionAgency.
EPA
LOAEL = Lowest-observed-adverse-effectlevel.
mg/kg/d = Milligram(s) per kilogram per day.
NOAEL = No-observable-adverse-effectlevel.
SWMU = Solid Waste ManagementUnit.
= Insufficienttoxicity data.
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(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Sufficient
toxicity information was not available to estimate the LOAELs or NOAELs for some COPECs.
The benchmark used for exposure of terrestrial receptors to radiation was 0.1 rad/day. This
value has been recommended by the International Atomic Energy Agency (IAEA 1992) for the
protection of terrestrial populations. Because plants and insects are less sensitive to radiation
than vertebrates (Whicker and Schultz 1982), the dose of 0.1 rad/day also should protect other
groups within the terrestrial habitat of SWMU 232-1.

Vll.3.4

Risk Characterization

Maximum concentrations in soil and estimated dietary exposures were compared to plant and
wildlife benchmark values, respectively. Table 15 presents results of these comparisons. HQs
are used to quantify the comparison with benchmarks for plants and wildlife exposure.

No HQs for plants and the herbivorous deer mouse exceeded unity. HQs for the omnivorous
and insectivorous deer mice exceeded unity for arsenic and barium. Because of a lack
of sufficient toxicity information, HQs for plants could not be determined for
bis(2-ethylhexy1)phthalateand carbazole, and HQs for deer mice could not be determined for
carbazole. For the burrowing owl, the only HQ that exceeded unity was that from exposure to
bis(2-ethylhexy1)phthalate;however, HQs for chromium VI, silver, and all other organic
COPECs could not be determined for the burrowing owl because of a lack of sufficient toxicity
information. As directed by NMED, HIS were calculated for each of the receptors (the HI is the
sum of chemical-specific HQs for all pathways for a given receptor). All receptors had total HIS
greater than unity, with a maximum HI of 17 for the burrowing owl.
Tables 16 and 17 summarize the internal and external dose-rate model results for Th-232,
U-235, and U-238 for the deer mouse and burrowing owl, respectively. The total radiation dose
rate was predicted to be 7.8E-4 rad/day for the deer mouse and 7.6E-4 rad/day for the
burrowing owl.. The dose rates for both the deer mouse and burrowing owl are less than the
benchmark of 0.1 radday.

v11.3.5

Uncertainty Assessment

Many uncertainties are associated with the characterization of ecological risks at SW MU 232-1.
These uncertainties result from assumptions used in calculating risk that could overestimate or
underestimate true risk presented at a site. For this risk assessment, assumptions are made
that are more likely to overestimate exposures and risk rather than to underestimate them.
These conservative assumptions are used in order to be more protective of the ecological
resources potentially affected by the site. Conservatisms incorporated into this risk assessment
include the use of maximum analyte concentrations measured in soil samples to evaluate risk,
the use of wildlife toxicity benchmarks based upon NOAEL values, the incorporation of strict
herbivorous and strict insectivorous diets for predicting the extreme HQ values for the deer
mouse, and the assumption that all food and soil ingested by the wildlife receptors are from the
area of the site. Each of these uncertainties, which are consistent among each of the SWMUspecific ecological
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Constituent of Potential
Ecological Concern
Arsenic
Barium
Cadmium
Chromium VI
Mercury (Organic)
Mercury (Inorganic)
Selenium
Silver
Organic
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis (Bethylhexyl) phthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Indeno(l,2,3-cd)pyrene
1 Phenanthrene
Pyrene
HIb

SWMU

Burrowing Owl

(Omnivorous)a

(Insectivorous)a

HQa
2.6E-3
3.2E-2
5.OE-3

3.6E-1
7.3E-1
1.5E-1
I .2E-4
5.1 E-2
2.3E-4
2.7E-2
1.1 E-3

3.2E+O
2.5E+O

6.1 E+O
4.4E+O

1.5E-1
2.1 E-4
5.1E-2
2.3E-4
4.OE-2
7.2E-4

1.6E-1
2.9E-4
5.1 E-2
2.3E-4
5.3E-2
3.OE-4

2.6E-4
2.1 E-3
3.4E-3
2.9E-3
2.7E-3
3.6E-3

8.6E-7
2.4E-4
2.8E-4
2.OE-4
1.9E-4
2.3E-4
4.3E-4

7.7E-5
7.1E-2
1.2E-1
1.I E-1
1.OE-1
1.4E-1
3.2E-1

1.5E-4
1.4E-1
2.4E-1
2.1 E-1
2.OE-1
2.8E-1
6.3E-1

3.4E-4
2.8E-4
7.1 E-5
1.7E-4
5.4E-4
8.6E-5

1.3E-1
1.4E-1
1.1E-2
9.1 E-2
5.6E-2
2.OE-2

2.9E-1
2.1 E-2
1.8E-1
1.1E-1
4.OE-2

-

2.6E+O

I

1.4E+O

aBold values indicate the HQ or HI exceeds unity.
bThe HI is the sum of individual HQs.
HI
= Hazard index.
HQ
= Hazard quotient.

-

HQ

5.1E-1
5.8E-1
1 .OE+O
8.1 E-2
6.7E-2
6.7E-2
I .3E-1
1.3E-1

3.6E-3
3.9E-3
4.3E-3
2.4E-3
1.9E-3
4.6E-3

I

Deer Mouse

HQ

Plant HQa

-

1

Deer Mouse

Deer Mouse
HQ
(Herbivorous)a

= Solid Waste Management Unit.

= Insufficient toxicity data available for risk estimation purposes.

7.4E+O

-

-

-

-

1.6E+1

2.5E-1

-

I

-

2.8E-1
4.OE-3
8.6E-3

I

1.3E+l

-

-

-

-

-

I

1.7E+1
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Table 16
Internal and External Dose Rates for
Deer Mice Exposed to Radionuclides at SWM 232-

Radionuclide

Th-232
U-238
U-235
Total

Maximum
Concentration
(pCi/g)
I.~~E+o

2.9E+O
3.3E-1

Internal Dose
(radday)

External Dose
(radday)

Total Dose
(radday)

6.3E-7
2.9E-5
3.6E-6
3.3E-5

3.OE-4
4.4E-4
5.4E-6
7.4E-4

3.OE-4
4.6E-4
9.OE-6
7.8E-4

pciig = Picocurie(s) per gram.
SWMU = Solid Waste Management Unit.

Table 17
Internal and External Do Rates for
Burrowing Owls Exposed to Radionuclides at SWMU 232-1

Radionuclide

Th-232
U-238
U-235
Total

AU11~2NPlSNL:rs5175.&c

Maximum
Concentration
(pCUg)

1.58E+O
2.9E+O
3.3E-1

Internal Dose
(radday)

External Dose
(radday)

Total Dose
(radday)

3.7E-7
1.2E-5
1.4E-6
1.4E-5

3.OE-4
4.4E-4
5.4E-6
7.5E-4

3.OE-4
4.5E-4
6.8E-6
7.6E-4
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risk assessments, is discussed in greater detail in the uncertainty section of the ecological risk
assessment methodology document for the SNUNM ER Project (IT July 1998).
Uncertainties associated with the estimation of risk to ecological receptors following exposure to
Th-232,U-235,and U-238are related primarily to those inherent in the radionuclide-specific
data. Radionuclide-dependent data are measured values that have their associated errors.
The dose-rate models used for these calculations are based upon conservative estimates of
receptor shape, radiation absorption by body tissues, and intake parameters. The goal is to
provide a realistic but conservative estimate of a receptor’s internal and external exposure to
radionuclides in soil.
In the estimation of ecological risk, background concentrations are included as a component
of maximum on-site concentrations. Conservatisms in the modeling of exposure and risk
can result in the prediction of risk to ecological receptors when exposed at background
concentrations. As shown in Table 18,HQs associated with exposures to background are
greater than 1.O for arsenic and barium. For these two constituents, background may account
for approximately 86 and 69 percent of the HQ values, respectively. Therefore, it is likely that
the actual risks from arsenic and barium at SW MU 231 -1 are overestimated by the HQs
calculated in this screening assessment because of conservatisms incorporated into both the
exposure assessment and toxicity benchmarks for these COPECs, such as the use of NOAELs
for wildlife receptor benchmarks and the assumed (default) soil-to-invertebrate transfer factor of
1 used for both of these metals.
The assumption of an area use factor of 1 .O for all ecological receptors is a source of
uncertainty for both the deer mouse and burrowing owl. Because SWMU 232-1 is
approximately 0.02 acre in size, an area use factor of approximately 0.07 would be justified for
the deer mouse and approximately 0.0006 for the burrowing owl. Application of these area use
factors to the HQs shown in Table 15 will reduce all the HQs to values less than unity.
Therefore, when more realistic assumptions of exposure to COPECs at this site are considered,
the potential risks to the wildlife receptors are probably insignificant.
A significant source of uncertainty associated with the prediction of ecological risks at this site is
the use of the maximum concentrations measured to evaluate exposure and risk. This results
in a conservative exposure scenario that does not necessarily reflect actual site conditions.
To assess the potential degree of overestimation caused by using the maximum soil
concentrations measured in the exposure assessment, average soil concentrations were
calculated for the COPECs with HQs greater than unity to determine whether these HQs can be
accounted for by the magnitude of the extreme measurement. The mean concentrations of
arsenic and barium (2.09and 154 milligrams per kilogram [mg/kg], respectively) were found to
be less than their corresponding background screening values. Therefore, risks from
exposures to these COPECs at SWMU 232-1 are likely to be within the background levels as
shown in Table 18. The mean concentration of bis(2-ethylhexy1)phthalate (0.446 mg/kg) would
result in an HQ for the burrowing owl of 2.9. Although this HQ is still above unity, the potential
for risk to this receptor is very low when area use (as described above) is considered in the
estimated exposure.

e

Based upon this uncertainty analysis, ecological risks at SWMU 232-1 are expected to be
very low. HQs greater than unity were initially predicted; however, closer examination of the
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exposure assumptions revealed an overestimation of risk primarily attributed to exposure
concentration, area use, and the contribution of background risk.
V11.3.6

Risk Interpretation

Ecological risks associated with SW MU 232-1 were estimated through a screening assessment
that incorporated site-specific information when available. Overall, risks to ecological receptors
are expected to be very low because predicted risks associated with exposure to COPECs are
based upon calculations using maximum detected values and area use factors of 1. The mean
concentrations of arsenic and barium were found to be within background range. Application of
an area use factor that more realistically reflects the ratio of the site area to the home range of
the burrowing owl reduced the HQ for bis(2-ethylhexy1)phthalate to a value less than unity for
this species. Based upon this final analysis, ecological risks associated with SWMU 232-1 are
expected to be very low.
v11.3.7

e

Screening Assessment Scientific/Management Decision Point

After potential ecological risks associated with the site have been assessed, a decision is made
regarding whether the site should be recommended for NFA or whether additional data should
be collected to assess actual ecological risk at the site more thoroughly. With respect to this
site, ecological risks are predicted to be low. The scientifidmanagement decision is to
recommend this site for NFA.
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APPENDIX 1
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL
AND RADIONUCLIDE CONTAMINAT10 N
Introduction

Sandia National LaboratoriedNew Mexico (SNUNM) proposes that a default set of exposure
routes and associated default parameter values be developed for each future land use
designation being considered for SNUNM Environmental Restoration (ER) project sites. This
default set of exposure scenarios and parameter values would be invoked for risk assessments
unless site-specific information suggested other parameter values. Because many SNUNM
solid waste management units (SW MU) have similar types of contamination and physical
settings, SNUNM believes that the risk assessment analyses at these sites can be similar. A
default set of exposure scenarios and parameter values will facilitate the risk assessments and
subsequent review.
The default exposure routes and parameter values suggested are those that SNUNM views as
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New
Mexico Environment Department (NMED), SNUNM proposes that these default exposure
routes and parameter values be used in future risk assessments.
At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base (KAFB).
Approximately 157 potential waste and release sites have been identified where hazardous,
radiological, or mixed materials may have been released to the environment. Evaluation and
characterization activities have occurred at all of these sites to varying degrees. Among other
documents, the SNUNM ER draft Environmental Assessment (DOE 1996) presents a summary
of the hydrogeology of the sites, the biological resources present and proposed land use
scenarios for the SNUNM SWMUs. At this time, all SNUNM SWMUs have been tentatively
designated for either industrial or recreational future land use. The NMED has also requested
that risk calculations be performed based upon a residential land use scenario. All three land
use scenarios will be addressed in this document.
The SNUNM ER project has screened the potential exposure routes and identified default
parameter values to be used for calculating potential intake and subsequent Hazard index (HI),
excess cancer risk and dose values. The EPA (EPA 1989a) provides a summary of exposure
routes that could potentially be of significance at a specific waste site. These potential
exposure routes consist of:
Ingestion of contaminated drinking water
Ingestion of contaminated soil
Ingestion of contaminated fish and shellfish
0

ingestion of contaminated fruits and vegetables

0

Ingestion of contaminated meat, eggs, and dairy products
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0

Ingestion of contaminated surface water while swimming

0

Dermal contact with chemicals in water

0

Dermal contact with chemicals in soil
Inhalation of airborne compounds (vapor phase or particulate)

0

External exposure to penetrating radiation (immersion in contaminated air,
immersion in contaminated water, and exposure from ground surfaces with
photon-emitting radionuclides).

Based upon the location of the SNUNM SWMUs and the characteristics of the surface and
subsurface at the sites, we have evaluated these potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses (the
last exposure route is pertinent to radionuclides only). At SNUNM SWMUs, currently no
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy occurs for products that
originate on site. Additionally, no potential for swimming in surface water is present due to the
high-desert environmental conditions. As documented in the RESRAD computer code manual
(ANL 1993),risks resulting from immersion in contaminated air or water are not significant
compared to risks from other radiation exposure routes.

For the industrial and recreational land use scenarios, SNUNM ER has, therefore, excluded the
following four potential exposure routes from further risk assessment evaluations at any
SNUNM SWMU:
0
0

0
0

Ingestion of
Ingestion of
Ingestion of
Ingestion of

contaminated fish and shellfish
contaminated fruits and vegetables
contaminated meat, eggs, and dairy products
contaminated surface water while swimming.

That part of the exposure pathway for radionuclides related to immersion in contaminated air or
water also is eliminated.
For the residential land use scenario, we will include ingestion of contaminated fruits and
vegetables because of the potential for residential gardening.
Based upon this evaluation, for future risk assessments the exposure routes that will be
considered are shown in Table 1. Dermal contact is included as a potential exposure pathway
in all land use scenarios. However, the potential for dermal exposure to inorganic compounds
is not considered significant and will not be included. In general, the dermal exposure pathway
is generally not considered to be significant relative to water ingestion and soil ingestion
pathways, but will be considered for organic components. Because of the lack of toxicological
parameter values for this pathway, the inclusion of this exposure pathway into risk assessment
calculations may not be possible and may be part of the uncertainty analysis for a site where
dermal contact is potentially applicable.
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Table 1
Exposure Pathways Considered for Various Land Use Scenarios
Recreational
Industrial
Ingestion of contaminated
Ingestion of contaminated
drinking water
drinking water
Ingestion of contaminated soil
Ingestion of contaminated soil
Inhalation of airborne
Inhalation of airborne
compounds (vapor phase or
compounds (vapor phase or
particulate)
particulate)
Dermal contact
Dermal contact
External exposure to penetrating External exposure to
penetrating radiation from
radiation from ground surfaces
ground surfaces

Residential
Ingestion of contaminated
- drinking water
Ingestion of contaminated soil
Inhalation of airborne
compounds (vapor phase or
particulate)
Dermal contact
Ingestion of fruits and vegetables

External exposure to penetrating
radiation from ground surfaces
Eauations and Default Parameter Values for Identified Exposure Routes

@

In general, SNUNM expects that ingestion of compounds in drinking water and soil will be the
more significant exposure routes for chemicals; external exposure to radiation also may be
significant for radionuclides. All of the above routes will, however, be considered for their
appropriate land use scenarios. The general equations for calculating potential intakes via
these routes are shown below. The equations are from the Risk Assessment Guidance for
Superfund (RAGS): Volume 1 (EPA 1989a, 1991). These general equations also apply to
calculating potential intakes for radionuclides. A more in-depth discussion of the equations
used in performing radiological pathway analyses with the RESRAD code may be found in the
RESRAD Manual (ANL 1993). Also shown are the default values SNUNM ER suggests for use
in RME risk assessment calculations for industrial, recreational, and residential scenarios,
based upon EPA and other governmental agency guidance. The pathways and values for
chemical contaminants are discussed first, followed by those for radionuclide contaminants.
RESRAD input parameters that are left as the default values provided with the code are not
discussed. Further information relating to these parameters may be found in the RESRAD
Manual (ANL 1993).
Generic Eauation for Calculation of Risk Parameter Values
The equation used to calculate the risk parameter values (Le., hazard quotientdhazard index
[HI], excess cancer risk, or radiation total effective dose equivalent [dose]) is similar for all
exposure pathways and is given by:
Risk (or Dose) = Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological)

= C x (CR x EFD/BW/AT) x Toxicity Effect
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where
C = contaminant concentration (site specific)
CR = contact rate for the exposure pathway
EFD= exposure frequency and duration
BW = body weight of average exposure individual
AT =time over which exposure is averaged.
The total risk/dose (either cancer risk or HI) is the sum of the risks/doses for all of the sitespecific exposure pathways and contaminants.
The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess
cancer risk resulting from the constituents of concern (COC) present at the site. This estimate
is evaluated for determination of further action by comparison of the quantitative estimate with
the potentially acceptable risk range of 1E-6for Class A and 6 carcinogens and 1E-5 for
Class C carcinogens. The evaluation of the noncarcinogenic health hazard produces a
quantitative estimate (i.e., the HI) for the toxicity resulting from the COCs present at the site.
This estimate is evaluated for determination of further action by comparison of this quantitative
estimate with the EPA standard HI of unity (1). The evaluation of the health hazard due to
radioactive compounds produces a quantitative estimate of doses resulting from the COCs
present at the site.
The specific equations used for the individual exposure pathways can be found in RAGS (EPA
1989a) and the RESRAD Manual (ANL 1993). Table 2 shows the default parameter values
suggested for used by SNUNM at SWMUs, based upon the selected land use scenario.
References are given at the end of the table indicating the source for the chosen parameter
values. The intention of SNUNM is to use default values that are consistent with regulatory
guidance and consistent with the RME approach. Therefore, the values chosen will, in general,
provide a conservative estimate of the actual risk parameter. These parameter values are
suggested for use for the various exposure pathways based upon the assumption that a
particular site has no unusual characteristics that contradict the default assumptions. For sites
for which the assumptions are not valid, the parameter values will be modified and documented.
Summary
SNUNM proposes the described default exposure routes and parameter values for use in risk
assessments at sites that have an industrial, recreational or residential future land use scenario.
There are no current residential land use designations at SNUNM ER sites, but this scenario
has been requested to be considered by the NMED. For sites designated as industrial or
recreational land use, SNUNM will provide risk parameter values based upon a residential land
use scenario to intlicate the effects of data uncertainty on risk value calculations or in order to
potentially mitigate the need for institutional controls or restrictions on SNUNM ER sites. The
parameter values are based upon EPA guidance and supplemented by information from other
government sources. The values are generally consistent with those proposed by Los Alamos
National Laboratory, with a few minor variations. If these exposure routes and parameters are
acceptable, SNUNM will use them in risk assessments for all sites where the assumptions are
consistent with site-specific conditions. All deviations will be documented.
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Table 2
Default Parameter Values for Various Land Use Scenarios

Exposure frequency
Exposureduration (yr)
Body weight (kg)
Averaging Time (days)
for carcinogenic compounds
(= 70 y x 365 day/yr)
for noncarcinogenic compounds
(= ED x 365 day/yr)
Soil Ingestion Pathway
Ingestionrate
Inhalation rate (m3/yr)
Volatilization factor (m3/kg)
Particulateemission factor (m3/kg)

Ingestion rate (kg/yr)
Fraction ingested
Surface area in water (m2)
Surface area in soil (m2)
Permeability coefficient

8 hr/day for 250 day 4 hr/wk for 52 wk/yr
25a.b
30asb
7Oatb
70 adultagb
15 child

350 day/yr
30a*b
70 adulta$b
15 child

25,550a

25,550a

25,550a

9,125

10,950

10,950

100 mg/dap

200 mg/day child
100 mg/day adult

200 mg/day child
100 mg/day adult
7,OOOa~b~d

5,00Oalb

260d

Chemical specific
1.32Ega

chemical specific
1.32Ega

chemical specific
1.32Ega

NA
NA

NA
NA

138b3d
0.2!jbsd

2b,e
0.53b.e
Chemical specific

2b.e

0.53b*e
chemical specific

2b.e
0.53b1e
chemical specific

aRiskAssessment Guidance for Superfund, Vol. 1, Part B (EPA 1991).
bExposure Factors Handbook (EPA 1989b).
CEPARegion VI guidance.
dFor radionuclides, RESRAD (Argonne National Laboratory, 1993. Manual for lmplementing Residual
Radioactive Material Guidelines Using RESRAD, Version 5.0,ANUEAD/LDQ, Argonne National
Laboratory, Argonne, IL. 1993) is used for human health risk calculations; default parameters are
consistent with RESRADguidance.
eDermalExposure Assessment (EPA 1992).
ED = Exposure duration.
EPA = U.S. Environmental ProtectionAgency.
hr
= Hour.
kg = Kilogram(s).
m* = Square meter(s).
m3
= Cubic meter(s).
mg = Milligram(s).
NA = Not available.
wk =Week.
yr
= Year.
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SWMU 232-2: RISK SCREENING ASSESSMENT REPORT

1.

Site Description and History

Solid Waste Management Unit (SWMU) 232-2 (the Storm Drain System Outfall) at Sandia
National LaboratoriedNew Mexico (SNUNM) is located about 160 feet southeast of Technical
Area (TA)-IV on land that is owned by Kirtland Air Force Base (KAFB) and leased to the
U.S. Department of Energy (DOE). SWMU 232-2 encompasses 0.07 acres of unpaved ground
and consists of a 100-foot-longearthen ditch that occasionally receives storm water from a
paved storage yard located on the east side of Building 983. Storm water is directed to the site
via buried piping and a concrete structure, which terminates at the upper end of the earthen
ditch (SWMU 232-2). The outfall was built in the early 1980s for the purpose of reducing the
amount of soil erosion caused by storm water. The site is situated at the slope break between
the steeply sloping, northern rim of Tijeras Arroyo and the nearly flat floodplain below.
The vicinity of SWMU 232-2 is unpaved. Ground elevations at the site range from 5,340 to
5,330 feet, above mean sea level (SNUNM April 1995).
SWMU 232 consists of two storm-water outfalls, SWMU 232-1 and SWMU 232-2. As a whole,
SWMU 232 is one of five storm-water outfall systems that have been connected to TA-IV; the
other four are SWMUs 230,231, 233, and 234. The TAW storm-water outfalls are managed
under two separate regulatory programs (the Environmental Restoration [ER] Project for RCRA
Corrective Action, and the Storm Water Program annual reporting for National Pollutant
Discharge Elimination System [NPDES] compliance). The outfalls were added to the
SWMU list in 1993, even though no chemical releases had been reported for the catchment
areas. In 1994, the ground surface was surveyed for unexploded ordnance/high explosives and
radioactive materials; no anomalies were detected.
SWMU 232-2 is unique because this is the only TA-IV outfall where a chemical release/spill has
occurred. In June 1994, approximately 150 to 300 gallons of mineral oil from an aboveground
storage tank flowed into the catchment area for SWMU 232-2. As a result, a segment of oilstained soil, measuring 5 feet wide by 50 feet long, was created at SWMU 232-2. A voluntary
corrective measure (VCM) was conducted from July through November 1994 using a
conservative total petroleum hydrocarbon (TPH)-action level of 100 parts per million (ppm).
The mineral oil was not a Resource Conservation and Recovery Act (RCRA) hazardous
substance and the stained soil was not a RCRA hazardous waste. A backhoe was used to
construct a 75-foot-long trench that varied in width from 15 to 30 feet. Approximately 429 cubic
yards of soil were shipped off site. After verification sampling was conducted by SNUNM and
the New Mexico Environment Department (NMED), the site was restored to the original grade
with nearby soil. Since the VCM, no further stained soil has been identified at SWMU 232-2.
In the July 1997 No Further Action (NFA) Proposal for SWMU 232-2, the potential contaminants
of concern (COCs) were considered to be chromates, antifoulants, chromium, sodium
hydroxide, hydrochloric acid, diesel fuel, and mineral oil. This list of COCs was conservatively
based upon chemicals used at TA-IV. The analytes of volatile organic compounds (VOCs),
semivolatile organic compounds (SVOCs), RCRA metals, and chromium-VI are indicative of the
COCs.
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The TA-IV outfalls discharge storm water about a dozen days per year in response to
significant precipitation, typically resulting from summer thunderstorms. The outfalls do not
discharge either industrial waste water or septic waste. The SNUNM Storm Water Program
collects TA-IV storm-water samples from Station 6 and reports the water quality data in the
annual SNUNM Site Environmental Report. None of the outfalls have been on the SNUNM
radioactive materials management area list.
The annual precipitation for the area, as measured at the Albuquerque International Sunport, is
8.1 inches. During most rainfall events, rainfall quickly infiltrates the soil near SWMU 232-2.
However, virtually all of the moisture subsequently undergoes evapotranspiration. The
estimates of evapotranspirationfor the KAFB area range from 95 to 99 percent of the annual
rainfall.
There are no springs or other perennial surface-water bodies within four miles of the site, which
is located approximately 1,700 feet northwest of the active channel of Tijeras Arroyo, but is not
within the 1OO-year floodplain. Surface water flows only about several times per year in that
segment of the active channel nearest TA-IV. Tijeras Arroyo is the most significant surfacewater drainage feature on KAFB. The arroyo originates in Tijeras Canyon, which is bounded by
the Sandia Mountains to the north and the Manzano Mountains to the south. The arroyo trends
southwest across KAFB and eventually merges with the Rio Grande, approximately 8.4 miles
west of SWMU 232-2.
Groundwater monitoring for the area surrounding SWMU 232-2 is conducted as part of the
Tijeras Arroyo Groundwater (TAG) Investigation. Two water-bearing zones, the shallow
groundwater system and the regional aquifer, underlie SWMU 232-2. The shallow groundwater
system is not used for water supply purposes. The depth to the shallow groundwater system is
approximately 300 feet below ground surface (bgs). The depth to the regional aquifer is
approximately 470 feet bgs. Both the City of Albuquerque and KAFB utilize the regional aquifer
as a water supply source. The nearest downgradient water-supply well is KAFB-1, which is
located approximately 1.5 miles northwest of the site.
Grasslands, including such species as blue/black gramma and western cheatgrass, are the
dominant plant community surrounding SWMU 232-2. The site also is vegetated by ruderal
species, such as Russian thistle (tumbleweed). Soil at the site has been identified as the
Bluepoint-KokanAssociation (USDA 1977). For purposes of defining the background levels of
metals and radionuclides in soil, this soil has been included as part of the Tijeras Supergroup.
The Bluepoint-KokanAssociation consists of Bluepoint loamy fine sand, which is developed on
slopes of 5 to 15 percent, with Kokan gravelly sand on slopes of 15 to 40 percent. These soils
are slightly calcareous and mildly to moderately alkaline. The runoff potential ranges from slow
to very rapid, and the hazard of water erosion is slight to severe. The surficial deposits are
underlain by the upper unit of the Santa Fe Group, which consists of coarse- to fine-grained
fluvial deposits from the ancestral Rio Grande that intertongue with the coarse-grained alluvial
fadpiedmont facies extending westward from the Sandia and Manzano Mountains. The upper
Santa Fe Group unit is approximately 3,500 feet thick in the vicinity of the site.

‘

II.

Data Quality Objectives

The Data Quality Objectives (DQOs) for SWMU 232-2 were presented in two documents: the
1994 “Voluntary Corrective Measure Plan - Environmental Restoration Project - Tijeras Arroyo

Au11-0~P/SNL:rs5170.doc

E-2

301462.~9.05
11mm2 4 : s PM

RISK SCREENING ASSESSMENT FOR SWMU 232-2

11/27/2002

ADS 1309 Site 2 3 2 (VCM Plan) (Weston 1994) and the 2001 ‘Tijeras Arroyo Outfalls Field
Implementation Plan” (FIP) (SNUNM May 2001). The two plans identified the site-specific
confirmatory locations, sample depths, sampling procedures, and analytical requirements. The
DQOs also outlined the Quality ControVQuality Assurance (QNQC) requirements necessary for
producing defensible analytical data suitable for risk assessment purposes. The confirmatory
sampling was designed to determine whether soil contamination had resulted from the
discharge of T A W storm water. Therefore, soil samples were collected along the earthen ditch
at locations both beneath and downslope of the storm-water discharge point.
Soil samples were collected from the remediation trench with a hand trowel during the July
through October 1994 VCM remediation. The maximum sampling depth was 10.5 feet bgs
(Table 1). The soil samples were analyzed for VOCs, SVOCs, TPH, RCRA metals,
chromium-VI, and radionuclides (gamma emitters, gross alphdbeta). The samples were
submitted to Analytical Technologies Inc. (ATI), TMA Eberline, Enseco-Quanterra, and the
on-site Radiation Protection Sample Diagnostic (RPSD) Laboratory.

Table 1
Number of Analyses for Samples Collected in 1994 at SWMU 232-2

alncludes the eight RCRA metals and chromium-VI.
b Includes isotopic analyses (gamma emitters) and tritium.
Sample numbers: 015861,015862,015863,015864,015865,015866,015867,015868,015869,
015870,015871,015872,015873,015874,015875,015876,015877,015878,015879,015880,
015881,015882,015883,015884,017817,017818,015885,015886,015887,015888,015889,
015890,015891,015892,015893,015894,015895,015896, NMED-232-east,NMED-232-westI
NMED-232-undisturbed.
Sampling dates: July 18,20,22, August 1,2,4, 17, September 1,6,7, October 20,26,31, 1994.
Analysis Request/Chain-of-Custody forms: 01254,00178,00637,508747.
NMED = New Mexico Environment Department.
RCRA = Resource Conservation and Recovery Act.
SVOC = Semivolatileorganic compound.
SWMU = Solid Waste Management Unit.
TPH = Total Petroleum Hydrocarbon.
VOC = Volatile organic compound.
= Information not available.

-
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At the conclusion of the 232-2 VCM project, soil sampling was conducted by SNUNM and
NMED to verify that no soil contamination remained in excess of 100 ppm TPH. No VOCs or
SVOCs were detected in the soit samples. The maximum TPH concentration was 31.6 ppm.
Two metals (lead and selenium) were detected at levels slightly above background. No
radionuclides were reported above background levels. Three soil duplicates were collected. A
VOC trip blank was supplied by Enseco-Quanterra. No significant QNQC problems were
identified in the QNQC samples.
in June 2001, SNUNM collected soil samples at two locations along the earthen ditch (Table 2).
The soil samples were collected at four depths (0 to 1, 5 to 6,7 to 8 , and 10 to 11 feet bgs) at
locations downslope of the storm-water discharge point (the southern end of the concrete
ditch). The samples below 6 feet bgs were collected below the backfill soil that had been
placed in the remediation trench. The 0-to 1-foot-bgs samples were collected with a hand
trowel. Because of the uneven terrain and the large cobbles that serve as erosion control, a
backhoe was used to collect the 5-foot-bgs soil samples from the earthen ditch. NMED verbally
approved use of the backhoe before the sampling was conducted. The soil samples were
analyzed for VOCs, SVOCs, TPH, RCRA metals, chromium-VI, and radionuclides (gamma
emitters, tritium, and gross alphdbeta). The soil samples were submitted to General
Engineering Laboratories Inc. (GEL), and the RPSD Laboratory.

Table 2
Number of Analyses for Samples Collected in 2001 at SWMU 232-2
Sample Type
Soil
Duplicate
VOC Trip Blank
Equipment Blank
Total Samples

3
1

RCRA
Metalsa
3
1

1

-

TPH
3
1

-

-

1

1
5

1
5

1
5

VOCs

SVOCs

3

1
6

-

Radionuclidesb
3

Number of
Analyses
15

1

5

1

1
5
26

5

I

alncludes the eight RCRA metals and chromium-VI.
blncludes isotopic analyses (gamma emitters), gross alphaheta, and tritium.
Sample numbers: TJAOU-232-2-GR-01 and TJAOU-232-2-GR-02.
Sampling date: June 12,2001.
Analysis RequesVChain-of-Custody forms: 60431 1,604312,604564,604565.
RCRA = Resource Conservation and Recovery Act.
SVOC = Semivolatile organic compound.
SWMU = Solid Waste Management Unit.
TPH = Total petroleum hydrocarbon.
VOC = Volatile organic compound.
= Information not available.

No VOCs were detected in the 2001 soil samples. Ten SVOCs were reported with fluoranthene
having the maximum value of only 35.1 parts per billion (ppb). TPH was not reported above the
detection limit of 450 ppm. No metals or radionuclides were reported above background
concentrations.

A total of 11 QNQC analyses are applicable to the June 2001 sampling at SWMU 232-2. As
shown in Table 2, the QNQC analyses consisted of five soil duplicates, one aqueous VOC trip
blank, and five equipment blanks. The duplicate soil samples were collected at a ratio of one
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duplicate per three environmental samples. The aqueous VOC trip blank was supplied by GEL.
Equipment (aqueous rinsate) blanks were prepared for each suite of analytes. No significant
problems were identified in the QNQC samples.
Table 3 summarizes the analytical methods and the data quality requirements from the VCM
Plan and the FIP. Excluding the QNQC samples, a total of 126 analyses were reported for
the SWMU 232-2 confirmatory soil samples. This includes 122 analyses from the off-site
laboratories (Enseco-Quanterra, ATI, TMA Eberline, and GEL) and 4 samples from the on-site
RPSD Laboratory.
Table 3
Summary of Data Quality Requirements and Total Number of Analyses for
Confirmatory Soil Samples Collected at SWMU 232-2
Analytical
Methoda
vocs
EPA Method 8240
svocs
EPA Method 8270
TPH
EPA Method 8015/418.1
RCRA metals
EPA Method 6010/7000
Chromium-VI
EPA Method 601O/7OOO
Gamma Spectroscopy
EPA Method 901.1
Tritium
EPA Method 901.1
Gamma AlphdBeta
EPA Method 900
Total number of analysesd

Data Quality Level
Defensible

Analyses from
Off-Site Laboratoriesb
14

Defensible

14

Defensible

41

Defensible

18

Defensible

18

-

Defensible

11

4

Defensible

3

-

Defensible

3

-

122

4

Analyses from
On-Site Laboratow

-

I

aFrom EPA (November 1986).
bThe off-site laboratories are Enseco-Quanterra, ATI, TMA Eberline, and GEL.
T h e on-site laboratory is the Radiation Protection Sample Diagnostic Laboratory.
q h e number of analyses does not include QNQC samples.
AT1
= Analytical Technologies Inc.
EPA = U.S. Environmental Protection Agency.
GEL = General Engineering Laboratories Inc.
QNQC = Quality assurance/quality control.
RCRA = Resource Conservation and Recovery Act.
SVOC = Semivolatile organic compound.
SWMU = Solid Waste Management Unit.
TPH = Total Petroleum Hydrocarbon.
VOC = Volatile organic compound.
= Information not available.
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The analytical data were verifiedvalidated by SNUNM in accordance with the ER Project
Quality Assurance Project Plan. The 1994 analytical data were reviewed using the Data
Verif icationNalidation (DV) process involving DV1 and DV2 checklists (Attachment K). The
2001 analytical data were reviewed using DV3 procedures according to the “Data Validation
Procedure for Chemical and Radiochemical Data” SNUNM Environmental Restoration
Project Analytical Operating Procedure (AOP) 00-03, Rev. 0 (SNUNM January 2000). The
DV3 reports are presented in Attachment K. The gamma-spectroscopy data from the RPSD
Laboratory were reviewed according to “Laboratory Data Review Guidelines,” Procedure No:
RPSD-02-11, Issue No: 02 (SNUNM July 1996). The RPSD gamma-spectroscopy data
validation results are presented in Attachment K. Review of the 1994 and 2001 analyses
confirms that the analytical data from the four analytical laboratories are defensible and
therefore acceptable for use in the NFA proposal. Therefore, the DQOs have been fulfilled.

111.

Determination of Nature, Rate, and Extent of Contamination

111.1

Introduction

The determination of the nature, migration rate, and extent of contamination at SWMU 232-2
was based upon an initial conceptual model validated with confirmatory soil sampling. The
initial conceptual model was developed from the review of engineering drawings, ER Project
records, and NPDES documents. The DQOs contained in the VCM Plan and the FIP identified
the sample locations, sample density, sample depth, and analytical requirements. The sample
data were subsequently used to develop the final conceptual model for SWMU 232-2. The
quality of the data used to specifically determine the nature, migration rate, and extent of
contamination is described below.
111.2

Nature of Contamination

Both the nature of contamination and the potential for the degradation of COCs at
SWMU 232-2 were evaluated using laboratory analyses of the confirmatory soil samples
(Section IV). The requirements included analyses for VOCs, SVOCs, RCRA metals,
chromium-VI, and radionuclides. The analyses characterized potential contaminants resulting
from the discharge of TA-IV storm water. The analytes and methods listed in Table 3 are
appropriate for characterizing the COCs and potential degradation products at SW MU 232-2.
111.3

Rate of Contaminant Migration

SWMU 232-2 is an active site. No spills of chemical or radioactive materials have been
reported for the catchment area that drains to SWMU 232-2. If any spills or releases had
occurred, the rate of COC migration from surficial soil would be dependent predominantly upon
precipitation and occasional storm-water flow as described in Section V. Data available from
the TAG Investigation; numerous SNUNM monitoring programs for air, water, and
radionuclides; various biological surveys; and meteorological monitoring are adequate for
characterizing the rate of COC migration at SWMU 232-2.
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Extent of Contamination

Surface and subsurface confirmatory soil samples were collected from SWMU 232-2 in 1994
and 2001 to determine whether contaminants were present. The locations and depths of the
2001 samples were determined using verbal guidance from NMED. The two phases (1994 and
2001) of confirmatory soil sampling were collected from the ground surface to a maximum
depth of 5 feet. Sampling at a more extensive variety of depths was not a concern at
SWMU 232-2 because no chemical spills have occurred, and neither the concrete ditch nor the
surrounding soil were stained or discolored. In summary, the design of the confirmatory
sampling was appropriate and adequate to determine the nature, migration rate, and extent of
residual COCs in surface and subsurface soils at SW MU 232-2.

IV.

Comparison of COCs to Background Screening Levels

Site history and characterizationactivities are used to identify potential COCs. The
SWMU 232-2 NFA proposal describes the identification of COCs and the sampling that was
conducted in order to determine the concentration levels of those COCs across the site.
Generally, COCs evaluated in this risk assessment include all detected organic and all
radiological and inorganic COCs for which samples were analyzed. When the detection limit of
an organic compound was too high (i.e., could possibly cause an adverse effect to human
health or the environment), the compound was retained. Nondetect organic constituents not
included in this assessment were found to have detection limits low enough to ensure
protection of human health and the environment. In order to provide conservatism in this risk
assessment, the calculation used only the maximum concentration value of each COC found for
the entire site. The SNUNM maximum background concentration (Dinwiddie September 1997,
Tharp 1999) was selected to provide the background screening listed in Tables 4, 5, and 6.
Human health nonradiological COCs also were compared to SNUNM proposed Subpart S
action levels if applicable (Table 4) (IT July 1994).
Nonradiological inorganics that are essential nutrients, such as iron, magnesium, calcium,
potassium, and sodium, were not included in this risk assessment (EPA 1989a). Both
radiological and nonradiological COCs were evaluated. The nonradiological COCs included
both organic and inorganic compounds.
Table 4 lists the nonradiological COCs and Table 5 lists radiological COCs for the human health
risk assessment at SWMU 232-2. Tables 4 and 6 list the nonradiological COCs and the
radiological COCs for the ecological risk assessment, respectively. All tables show the
applicable SNUNM background concentration screening values (Dinwiddie September 1997).
Tables 4 and 5 are discussed in Sections V1.4, while Tables 4 and 6 are discussed in
Sections V11.2 and V11.3.

v.

Fate and Transport

The release of COCs at SWMU 232-2 may have occurred to the surface soil as a result of
discharge of storm-water runoff from TA-IV. Wind, water, and biota are natural mechanisms of
COC transport from the primary release point. Because the site is an incised channel with
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Table 4
Nonradiological COCs for Human Health and Ecological Risk Assessments at SWMU 232-2with
Comparison to the Associated S N M M Background Screening Value, BCF, and Log KO,

COC Name
Arsenic
Barium
Beryllium
Cadmium
Chromium, total
Chromium VI
Lead
Mercury
Selenium
Silver
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h.l)perylene
Benzo(k)fluoranthene
Chrysene
Fluoranthene
Indeno(l,2,3-c,d)pyrene
Phenanthrene
Pyrene

Maxlmum
Concentration
(mglkg)

SNUNM
Background
Concentration
(mg/kg)a

Is Maximum COC
Concentration Less
Than or Equal to the
Applicable SNL/NM
Background Screening
Value?

2.8
153

4.4
200

Yes
Yes

0.393 J
0.68

0.80

Yes
Unknown

9.01
0.0359
7.3
0.059
0.41 J
0.59
0.0218 J
0.031 1 J
0.0246 J
0.0333 J
0.0326 J
0.0327 J
0.0351
0.0244 J
0.0137 J
0.01 62 J

<1
16.2
NC
11.2
<0.1

<I
c1
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Yes

Unknown
Yes

Unknown
Unknown
Unknown
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

BCF
(maximum aquatic)
44'

Log Kow (for organic
COCs)

Bioaccumuiator?b
(BCFAO, Log K , A )
Yes
YeS

170d
19'
64'
16'

NA
NA
NA
NA
NA

16'
49'

NA
NA

5500'
800f

NA
NA

Yes
Yes
Yes

NA
5.61e
6.04'
6.124e
6.5ae
6.84e
5.91e
4.90e
6.5ae
4.63'
5.32e

Yes
YeS
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

0.5'
10,000~
3,000'

58,884e
93,325e
18,000e
12,302e
59,407e
23,800'
36,300'

No

Yes
No
No

No

Table 4 (Concluded)
Nonradiological COCs for Human Health Risk Assessment at SWMU 232-2 with Comparison to the Associated
SNUNM Background Screening Value, BCF, and Log KO,
qanicak (March 1997).
dNeumann (1976).
eMicromedex(l998).
‘Callahan et al. (1979).
gParameter was nondetect. Concentration is approximately 0.5 detection limit.
hHoward (1989)
= Bioconcentration factor.
BCF
= Constituent of concern.
COC
J
= Estlmatedvalue.
K,
= Octanol-water partition coefficient.
Log
= Logarithm (base 10).
mgkg
= Milligram(s) per kilogram.
NA
= Not applicable.
NC
= Not calculated.
NMED = New Mexico Environment Department.
SNUNM = Sandia National LaboratoriedNew Mexico.
SWMU = Solid Waste Management Unit.
= Informationnot available.

-

c

Table 5
Radiological COCs for Human Health Risk Assessment at SWMU 232-2 with Comparison to the Associated
SNUNM Background Screening Value and BCF
~

COC Name
Th-232
U-238
U-235
H-3

Maximum
Concentration
(pCUg)
1.17
1.57
0.22 (MDA)
0.004 (MDA)

SNUNM
Background
Concentration
(pCi/g)a
1.54
1.3
0.1 8

0.021e

Is Maximum COC
Concentration Less Than
or Equal to the Applicable
SNUNM Background
Screening Value?
Yes
No
No
Yes

BCF
(maximum aquatic)
3000°
9ooc
9ooc
NA

Is COC a
Bioaccumulator?b
(BCF>40)
Nod
Yes
Yes
No

Note: Bold indicates COCs that exceed backgroundscreening values and/or are bioaccumulators.
*From Dinwiddie (September 1997), North Supergroup Soils (backgroundvalues not calculatedfor Tijeras).
bNMED (March 1998).
CBakerand Soldat (1992).
dYanicak (March 1997).
'jThe tritium background value of 0.021 pCi/g was calculated from the Tharp (February 1999) tritium background value of 420 pCi/L. The pCi/L
value was converted to the pCi/g value using the assumption of 5 percent soil moisture and a soil density of 1 g/cubic centimeter.
= Bioconcentrationfactor.
BCF
= Constituent of concern.
COC
9
= Gram@).
L
= Liter.
NA
= Not applicable.
NMED = New Mexico Environment Department.
= Picocurie(s).
pCi
SNUNM = Sandia National LaboratoriesNew Mexico.
SWMU = Solid Waste Management Unit.
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COC
Name
Th-232
U-238
U-235
CS-137
H-3

Maximum
Concentration
(pCi/g)
1.17
1.57
0.22 (MDA)
0.02
0.004 (MDA)

SNIJNM
Background
Concentration
(pCi/g)a
1.54
1.3
0.18
0.836
0.021'

Is Maximum COC
Concentration Less Than or
Equal to the Applicable
SNIJNM Background
Screening Value?
Yes

No
No
Yes
Yes

BCF
(maximum
aquatic)
30OOc
9ooc
9ooc
3000e
NA

Is COC a
Bioaccumulator?b
(BCF>40)
Nod
Yes
Yes
Yes
No

= Constituent of concern.
= Gram(s).
= Estimated concentration.
L
= Liter.
NA
= Not applicable.
NMED = New Mexico Environment Department.
pCi
= Picocurie(s).
SNUNM = Sandia National LaboratoriedNewMexico.
SWMU = Solid Waste Management Unit.
COC

surrounding vegetation, wind is unlikely to be a significant mechanism for COC transport from
the site.
Water at SWMU 232-2 is received primarily as storm-water discharge from an outfall located
near the base of the northern embankment of Tijeras Arroyo. Storm-water runoff from TAW is
channeled to this outfall via a concrete ditch. Below the outfall, this water flows through an
open, unlined channel to Tijeras Arroyo. Additional water is received directly as precipitation
(rain and occasionally snow). Based upon the average rainfall measured at the nearby
Albuquerque International Sunport, the site receives approximately 8.1 inches of precipitation
per year. Because of the relatively steep slope of the open channel, surface water readily flows
from the site, allowing little time to infiltrate. However, the coarse nature of the soil in the
channel allows for rapid infiltration near the surface.

0

Water that infiltrates into the soil will continue to percolate through the soil until field capacity is
reached. COCs may be leached deeper into the subsurface soil with this percolation. Because
of the arid nature of the environment, evapotranspiration rates are high and most water that
infiltrates into the soil (95 to 99 percent) is lost through this process. Because of the low annual
precipitation, high evapotranspiration rates, and depth to groundwater at this site (in excess of
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Transport and Fate Mechanism
Wind
Surface runoff
Migration to groundwater
Food chain uptake
Transformation/degradation

Existence at Site
Yes
Yes

No
Yes
Yes

11/27/2002

Significance
Low
High
None
Low
Low

SWMU = Solid Waste Management Unit.
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VI.

Human Health Risk Screening Assessment

VI.

Introduction

11/27/2002

Human health risk screening assessment of this site includes a number of steps that culminate
in a quantitative evaluation of the potential adverse human health effects caused by
constituents located at the site. The steps to be discussed include the following:
Step 1.
Step 2.
Step 3.

Step 4.
Step 5.

Step 6.

Step 7.

v1.2

Site data are described that provide information on the potential COCs, as well as the
relevant physical characteristics and properties of the site.
Potential pathways are identified by which a representative population might be exposed to
the COCs.
The potential intake of these COCs by the representative population is calculated using a
tiered approach. The first component of the tiered approach includes two screening
procedures. One screening procedure compares the maximum concentration of the COC
to an SNUNM maximum background screening value. COCs that are not eliminated
during the first screening procedure are subjected to a second screening procedure that
compares the maximum concentration of the COC to the SNUNM proposed Subpart S
action level.
Toxicological parameters are identified and referenced for COCs that were not eliminated
during the screening steps.
Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer
risks are calculated for nonradiological COCs and background. For radiological COCs,
the incrementaltotal effective dose equivalent (TEDE) and incremental estimated cancer
risk are calculated by subtracting applicable background concentrations directly from
maximum on-site contaminant values. This background subtraction applies only when a
radiological COC occurs as contamination and exists as a natural background
radionuclide.
These values are compared with guidelines established by the U.S. Environmental
Protection Agency (EPA), the New Mexico Environment Department (NMED), and DOE
to determine whether further evaluation and potential site cleanup are required.
Nonradiological COC risk values also are compared to background risk so that an
incremental risk can be calculated.
Uncertainties regarding the contents of the previous steps are addressed.

Step 1. Site Data

Section I of this risk assessment provides the site description and history for SWMU 232-2.
Section II presents the argument that DQOs were satisfied. Section Ill describes the
determination of the nature, rate, and extent of contamination.
V1.3

Step 2. Pathway Identification

SWMU 232-2 has been designated with a future land use scenario of industrial (DOE et a1
September 1995) (see Appendix 1 for default exposure pathways and parameters). Because of
the location and characteristics of the potential contaminants, the primary pathway for human
exposure is copsidered to be soil ingestion for the nonradiological COCs and direct gamma
exposure for the radiological COCs. The inhalation pathway for both nonradiological and
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil
ingestion is included for the radiological COCs as well. No water pathways to the groundwater
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are considered. Depth to groundwater at SWMU 232-2 is approximately 270 feet bgs.
Because of the lack of surface water or other significant mechanisms for dermal contact, the
dermal exposure pathway is not considered to be significant. No intake routes through plant,
meat, or milk ingestion are considered appropriate for the industrial land use scenario.
However, plant uptake is considered for the residential land use scenario.
Pathway Identification
~

NonradiologicalConstituents
Soil ingestion
Inhalation (dust and volatiles)
Plant uptake (residential only)

V1.4

Radiological Constituents

Soil ingestion
Inhalation (dust)
Plant uptake (residential only)
Direct gamma

Step 3. COC Screening Procedures

This section discusses Step 3, which includes the two screening procedures. The first
screening procedure compared the maximum COC concentration to the background screening
level. The second screening procedure compared maximum COC concentrations to SNUNM
proposed Subpart S action levels. This second procedure was applied only to COCs that were
not eliminated during the first screening procedure.
V1.4.1

Background Screening Procedure

V1.4.1.I

Methodology

Maximum concentrations of nonradiologicalCOCs were compared to the approved SNUNM
maximum screening levels for this area. The SNUNM maximum background concentration
was selected to provide the background screen in Table 4 and was used to calculate risk
attributable to background in Table 11 (Section V1.6.2). Only the COCs that either were
detected above their respective SNUNM maximum background screening levels or did not have
either a quantifiable or a calculated background screening level were considered in further risk
assessment analyses.
For radiological COCs that exceeded the SNUNM background screening levels, background
values were subtracted from the individual maximum radionuclide concentrations. Those that
did not exceed these background levels were not carried any further in the risk assessment.
This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the
Environment" (DOE 1993). Radiological COCs that did not have a background value and were
detected above the analytical minimum detectable activity were carried through the risk
assessment at their maximum levels. The resultant radiological COCs remaining after this step
are referred to as background-adjustedradiological COCs.
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Results

Tables 4 and 5 present SWMU 232-2 maximum COC concentrations that were compared to the
SNUNM maximum background values (Dinwiddie September 1997, Tharp 1999) for the human
health risk assessment. For the nonradiological COCs, five nonradiological COCs had no
quantifiable background concentration, so it is not known whether those COCs exceeded
background concentrations. Ten COCs were organic compounds that do not have
corresponding calculated background concentrations.
For the radiological COCs, two constituents (U-235 and U-238)exhibited maximum activity
concentrations or minimum detectable activity slightly greater than background values.

@

V1.4.2

Subpart S Screening Procedure

VI.4.2.1

Methodology

The maximum concentrations of nonradiological COCs not eliminated during the background
screening process were compared with action levels (IT July 1994) calculated using methods
and equations promulgated in the proposed RCRA Subpart S (EPA 1990) and Risk
Assessment Guidance for Superfund (RAGS) (EPA 1989a) documentation. Accordingly, all
calculations were based upon the assumption that receptor doses from both toxic and
potentially carcinogenic compounds result most significantly from ingestion of contaminated
soil. Because all of the samples were taken from the surface and near-surface soils, this
assumption is considered valid. If there were ten or fewer COCs, and each had a maximum
concentration of less than 1/10 the action level, then the site was judged to pose no significant
health hazard to humans. If there were more than ten COCs, then the Subpart S screening
procedure was not performed.

v1.4.2.2

Results

Table 4 indicates that more than ten COCs failed the background screening procedure.
Therefore, the Subpart S screening procedure was not performed. Thus, all constituents that
exceeded the background screening values were carried forward in the risk assessment
process, and an individual hazard quotient (HQ), cumulative HI, and excess cancer risk value
were calculated for each COC.
Because radiological COCs have no predetermined action levels analogous to proposed
Subpart S levels, this step in the screening process was not performed for radiological COCs.
VI .5

Step 4. Identification of Toxicological Parameters

Tables 8 (nonradiological) and 9 (radiological) list the COCs retained in the risk assessment
and the values for the available toxicological information. The toxicological values used for
nonradiological COCs in Table 8 were from the Integrated Risk Information System (IRIS) (EPA
1998a), the Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), and the
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Table 8
Toxicological Parameter Values for SWMU 232-2 Nonradiological COCs

aConfidenceassociated with IRIS (EPA 1998a) database values. Confidence: L = low, M = medium, H = high.
bEPA weight-of-evidence classificationsystem for carcinogenicity (EPA 1989a) taken from IRIS (EPA 1998a), with
the exception of carbazole, which was taken from HEAST (EPA 1997a):
A = Human carcinogen.
B1 = Probable human carcinogen. Limited human data available.
82 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in
humans.
D = Not classifiable as to human carcinogenicity.
Toxicological parameter values from IRIS electronic database (EPA 1998a).
dToxicological parameter values from EPA Region 9 electronic database (EPA 1996).
Toxicological parameter values from HEAST database (EPA 1997a).
‘Benzo(ghi)petylene does not have toxicological parameter values. Dibenz(ah)anthracene used as surrogate.
gphenanthrene does not have toxicologicalparameter values. Anthracene used as surrogate.
COC
= Constituent(s) of concern.
= US. Environmental ProtectionAgency.
EPA
= Health EffectsAssessment Summary Tables.
HEAST
IRIS
= IntegratedRisk InformationSystem.
= Milligram(s) per kilogram per day.
mg/kg-d
(mg/kg-day)-’ = Per milligram per kilogram per day.
RfDinh
= Inhalationchronic reference dose.
RfDo
= Oral chronic reference dose.
SFi,
= Inhalationslope factor.
=
Oral slope factor.
SFO
SWMU
= Solid Waste Management Unit.
= Information not available.
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Table 9
Radiological Toxicological Parameter Values for SWMU 232-2 COCs Obtained from
RESRAD Risk Coefficientsa

SFO
COC Name
U-235

(1/pCi)
4.70E-11
6.20E-11

U-238

SFinh
(l/pCi)

1.30E-08
1.20E-08

SFev
(g/pCi-yr)

2.70E-07
6.60E-08

Cancer Classb
A
A

Region 9 (EPA 1996) electronic database. Dose conversion factors (DCFs) used in
determining the excess TEDE values for radiological COCs for the individual pathways were the
default values provided in the RESRAD computer code (Vu et al. 1993a) as developed in the
following documents:
DCFs for ingestion and inhalation are taken from “Federal Guidance Report
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose
Conversion Factors for Inhalation, Submersion, and Ingestion” (EPA 1988a).
0

DCFs for surface contamination (contamination on the surface of the site) were
taken from DOWEH-0070, ”External Dose-Rate Conversion Factors for
Calculation of Dose to the Public” (DOE 1988).
DCFs for volume contamination (exposure to contamination deeper than the
immediate surface of the site) were calculated using the methods discussed in
“Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil”
(Kocher 1983) and in ANUEAIS-8, Data Collection Handbook to Support Modeling
the lmpacts of Radioactive Material in Soil (Vu et al. 199313).

V1.6

Step 5. Exposure Assessment and Risk Characterization

Section V1.6.1 describes the exposure assessment for this risk assessment. Section V1.6.2
provides the risk characterization, including both the HI and excess cancer risk for both the
potential nonradiological COCs and associated backgroundfor industrial and residential land
uses. The incremental TEDE and incremental estimated cancer risk are provided for the
background-adjusted radiological COCs for both industrial and residential land uses.
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Exposure Assessment

Appendix 1 presents the equations and parameter input values used in calculating intake values
and subsequent HI and excess cancer risk values for the individual exposure pathways. The
appendix shows parameters for both industrial and residential land use scenarios. The
equations for nonradiological COCs are based upon the RAGS (EPA 1989a). Parameters are
based upon information from the RAGS (EPA 1989a), as well as other EPA guidance
documents, and reflect the reasonable maximum exposure (RME) approach advocated by the
RAGS (EPA 1989.a). For radiological COCs, the coded equations provided in RESRAD
computer code are used to estimate the incremental TEDE and cancer risk for individual
exposure pathways. Further discussion of this process is provided in the Manual for
Implementing Residual Radioactive Material Guidelines Using RESRAD (Vu et ai. 1993a).
Although the designated land use scenario is industrial for this site, risk and TEDE values for a
residential land use scenario also are presented only to provide perspective of potential risk to
human health under the more restrictive land use scenario.
V1.6.2

Risk Characterization

Table 10 shows an HI of 0.00 for the SWMU 232-2 nonradiological COCs and an stimated
excess cancer risk of 2E-7 for the designated industrial land use scenario. The numbers
presented include exposure from soil ingestion as well as dust and volatile inhalation for
nonradiological COCs. Table 11 shows no calculated HI or estimated excess cancer risk
because none of the background constituents had quantified background screening levels.
For the radiological COCs, contribution from the direct gamma exposure pathway is included.
For the industrial land use scenario, an incremental TEDE of 6.44E-3 millirem (mrem) per year
(/yr) was calculated. In accordance with EPA guidance found in Office of Solid Waste and
Emergency Response Directive No. 9200.4-18 (EPA 1997b), an incremental TEDE of
15 mrem/yr was used for the probable land use scenario (industrial in this case); the calculated
dose value for SWMU 232-2 for the industrial land use scenario was well below this guideline.
The estimated excess cancer risk was 7.4E-8.
For the residential land use scenario, the HI for nonradioactive COCs was 0.8 and the excess
cancer risk was 2E-6 (Table 10). The numbers in the table include exposure from soil
ingestion, dust and volatile inhalation, and plant uptake. Although the EPA (EPA 1991)
generally recommends that inhalation not be included in a residential land use scenario, this
pathway was included because of the potential for soil in Albuquerque, New Mexico, to be
eroded and, subsequently, for dust to be present in predominantly residential areas. Because
of the nature of the local soil, other exposure pathways were not considered (see Appendix 1).
Table 11 shows that there was no calculated HI or excess cancer risk for the SWMU 232-2
associated background constituents because none of the background concentrations were
quantified.
For the radiological COCs, the incremental TEDE for the residential land use scenario was
1.7E-2 mrem/y. The guideline being used was an excess TEDE of 75 mrem/yr (SNUNM
February 1998) for a complete loss of institutional controls (residential land use in this case);
the calculated dose value for SWMU 232-2 for the residential land use scenario was well below
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Table 10
Risk Assessment Values for SWMU 232-2 NonradiologicalCOCs

Fluoranthene
Indeno(l,2,3-c,d) pyrene
Phenanthrene
Pyrene

e

11/27/2002

0.035 1
0.0244 J
0.0137 J
0.0162 J

0.00
0.00
0.00
0.00

I

-

0.00

-

6E-9

0.00

5E-8

-

0.00
0.00

I

Total
I
0.00
I 2E-7
0.8
I
aFromEPA (1 989a).
bParameterwas nondetect. Concentration assumed to be approximately 0.5 of detection limit.
COC = Constituent of concern.,
EPA = U.S.Environmental Protection Agency.
J
= Estimated value.
mg/kg = Milligram(s) per kilogram.
SWMU = Solid Waste Management Unit.
= Information not available.
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Table 11
Risk Assessment Values for SWMU 232-2 Nonradiological Background Constituents

COC Name
Cadmium
Chromium VI

Mercury
Selenium

Background
Concentrationa
(mglkg)
c1
NC
co.1
c1

Silver

c1

Industrial Land Use
Scenariob
Hazard
Cancer
Index
Risk

-

-

-

Total

Residential Land Use
Scenariob
Hazard
Cancer
Index
Risk

-

-

-

-

I

-

-

-

-

this guideline. Consequently, SW MU 232-2 is eligible for unrestricted radiological release
because the residential land use scenario resulted in an incremental TEDE of less than
75 mredyr to the on-site receptor. The estimated excess cancer risk was 1.1 E-7. The excess
cancer risk from the nonradiologicalCOCs and the radiological COCs is not additive, as noted
in the RAGS (EPA 1989a).
VI .7

Step 6. Comparison of Risk Values to Numerical Guidelines

The human health risk assessment analysis evaluated the potential for adverse health effects
for both the industrial land use scenario (the designated land use scenario for this site) and the
residential land use scenario.
For the industrial land use scenario nonradiological COCs, the HI was 0.00 (less than the
numerical guideline of 1 suggested in the RAGS [EPA 1989a1). Excess cancer risk was
estimated at 2E-7. NMED Guidance states that cumulative excess lifetime cancer risk must be
less than 1E-5 (Bearzi January 2001); thus, the excess cancer risk for this site is below the
suggested acceptable risk value. This assessment also determined risks considering
background concentrations of the potential nonradiological COCs for both the industrial and
residential land use scenarios. Assuming the industrial land use scenario, for nonradiological
COCs there was no calculated HI or excess cancer risk because none of the background
concentrations were quantified. Incremental risk is determined by subtracting risk associated
with background from potential COC risk. These numbers were not rounded before the
difference was determined and, therefore, may appear to be inconsistent with numbers
presented in tables and within the text. For conservatism, the background constituents that
do not have quantified background concentrations are assumed to have an HQ of 0.00.
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Incremental HI was 0.00 and estimated incremental cancer risk was 1.90E-7 for the industrial
land use scenario. Both the incremental HI and excess cancer risk to human health from
nonradiological COCs were below proposed guidelines considering an industrial land use
scenario.
For radiological COCs of the industrial land use scenario, incremental TEDE was
6.44E-3 mrem/yr, which is significantly less than EPA's numerical guideline of 15 mrem/yr.
Incremental estimated excess cancer risk was 7.4E-8.
The calculated HI for the residential land use scenario nonradiologicalCOCs was 0.8, which is
below the numerical guidance. Excess cancer risk was estimated at 2E-6. NMED Guidance
states that cumulative excess lifetime cancer risk must be less than 1E-5 (Bearzi January
2001); thus, the excess cancer risk for this site also is below the suggested acceptable risk
value. Neither the HI nor excess cancer risk for the associated background could be calculated
because none of the background concentrations were quantified. The incremental HI was 0.81
and the estimated incremental cancer risk was 2.00E-6 for the residential land use scenario.
Both the incremental HI and excess cancer risk to human health from nonradiologicalCOCs
were below proposed guidelines considering a residential land use scenario.
The incremental TEDE for a residential land use scenario from the radiological constituents was
1.7E-2E-1 mrem/yr, which is significantly less than the numerical guideline of 75 mrerrdyr
suggested in the SNUNM RESRAD Input Parameter Assumptions and Justification (SNUNM
February 1998). The estimated excess cancer risk was 1.I E-7.

0

V1.8

Step 7. Uncertainty Discussion

The determination of the nature, rate, and extent of contamination at SWMU 232-2 was based
upon an initial conceptual model that was validated with confirmatory soil sampling conducted
across the site. The sampling was implemented in accordance with the VCM Plan and the FIP.
The DQOs in the VCM Plan and the FIP are considered appropriate for use in the SWMU 232-2
risk screening assessments. The analytical data, based upon sample location, density, and
depth, are representative of the site. The analytical results satisfy the DQOs and were
verifiedhalidated in accordance with SNUNM procedures. The QNQC findings demonstrate
that the analytical data were adequate in quality. Therefore, there is no uncertainty associated
with the data quality used to perform the risk screening assessment at SWMU 232-2.
Because of the location, history of the site, and future land use designation (DOE et al
September 1995), there is low uncertainty in both the land use scenario and the potentially
affected populations that were considered in performing the risk assessment analysis.
Because the COCs are found in surface and near-surface soils, and because of the location
and physical characteristics of the site, there is little uncertainty in the exposure pathways
relevant to the analysis.

e

An RME approach was used to calculate the risk assessment values. This means that the
parameter values in the calculations were conservative and calculated intakes were probably
overestimates. Maximum measured values of COC concentrationswere used to provide
conservative results.
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Table 6 shows the uncertainties (confidence level) in nonradiologicaltoxicological parameter
values. There is a mixture of estimated values and values from the IRIS (EPA 1998a), the
HEAST (EPA 1997a), and the EPA Region 9 (EPA 1996) electronic database. Where values
are not provided, information is not available from HEAST (EPA 1997a), IRIS (EPA 1998a), or
the EPA Regions (EPA 1996, 1997c). Because of the conservative nature of the RME
approach, uncertainties in toxicological values are not expected to change the conclusion from
the risk assessment analysis.
Both the human health HI and excess cancer risk for the nonradiologicalCOCs were
acceptable compared to established numerical guidance considering both the industrial and
residential land use scenarios.
For radiological COCs, the conclusion of the risk assessment was that potential effects on
human health for both industrial and residential land use scenarios were within guidelines and
were a small fraction of the estimated 360 mrem/yr received by the average U.S. population
(NCRP 1987).
The overall uncertainty in all of the steps in the risk assessment process is not considered to be
significant with respect to the conclusion reached.
v1.9

Summary

SWMU 232-2 identified COCs consisting of some inorganic, organic and radiological
compounds. Because of the location of the site, the designated industrial land use scenario,
and the nature of contamination, potential exposure pathways identified for this site included
soil ingestion as well as dust and volatile inhalation for chemical constituents, and soil ingestion,
dust inhalation, and direct gamma exposure for radionuclides. Plant uptake was included as an
exposure pathway for the residential land use scenario.
Using conservative assumptions and an RME approach to this risk assessment, calculations for
nonradiological COCs show that for the industrial land use scenario, the HI (0.00) was
significantly less than the accepted numerical guidance from EPA. Excess cancer risk (2E-7)
was also below the acceptable risk value provided by NMED for an industrial land use scenario
(Bearzi January 2001). The incremental HI was 0.00, and the incremental cancer risk was
1.90E-7 for the industrial land use scenario.
Incremental TEDE and corresponding estimated cancer risk from radiological COCs were much
less than EPA guidance values; the estimated TEDE was 6.44E-3 mredyr for the industrial
land use scenario. This value was much less than the numerical guidance of 15 mredyr in
EPA guidance (EPA 1997b). The corresponding incremental estimated cancer risk value was
7.4E-8 for the industrial land use scenario. Furthermore, the incremental TEDE for the
residential land use scenario that results from a complete loss of institutional control was only
1.7E-2 mredyr with an associated risk of 1.1E-7. The guideline for this scenario is 75 mredyr
(SNUNM February 1998). Therefore, SWMU 232-2 is eligible for unrestricted radiological
release.
Uncertainties associated with the calculations are considered to be small relative to the
conservatism of the risk assessment analysis. Therefore, it is concluded that this site poses no
significant risk to human health under both the industrial and residential land use scenarios.
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Ecological Risk Screening Assessment

VII.1

Introduction
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This section addresses the ecological risks associated with exposure to constituents of potential
ecological concern (COPEC) in soils at SWMU 232-2. A component of the NMED Risk-Based
Decision Tree is to conduct an ecological screening assessment that corresponds with that
presented in EPA's Ecological Risk Assessment Guidance for Superfund (EPA 1997d). The
current methodology is tiered and contains an initial scoping assessment followed by a more
detailed screening assessment. Initial components of NMED's decision tree (a discussion of
DQOs, data assessment, and evaluations of bioaccumulation and fate and transport potential)
are addressed in previous sections of this report. Following the completion of the scoping
assessment, a determination is made as to whether a more detailed examination of potential
ecological risk is necessary. If deemed necessary, the scoping assessment proceeds to a
screening assessment, whereby a more quantitative estimate of ecological risk is conducted.
Although this assessment incorporates conservatisms in the estimation of ecological risks,
ecological relevance and professional judgment also are used as recommended by the EPA
(1998b) to ensure that predicted exposures of selected ecological receptors reflect those
reasonably expected to occur at the site.
v11.2

Scoping Assessment

The scoping assessment focuses primarily on the likelihood of exposure of biota at or adjacent
to the site to be exposed to constituents associated with site activities. Included in this section
are an evaluation of existing data and a comparison of maximum detected concentrations to
background concentrations, examination of bioaccumulation potential, as well as fate and
transport potential. A scoping risk-management decision (Section V1.2.4) involves
summarizing the scoping results and determining whether further examination of potential
ecological impacts is necessary.
v11.2.1

Data Assessment

As indicated in Section IV (Tables 4 and 6), inorganic constituents in soil within the 0- to 5-footdepth interval that either exceeded or did not have quantified background screening
concentrations were as follows:
Cadmium
ChromiumVI
Mercury
Selenium
Silver
U-235
U-238.
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Organic analytes detected in soil were as follows:
e
e
e
e

e
0

e
e
0

e

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Fluoranthene
Indeno(1,2,3-~d)pyrene
Phenanthrene
Pyrene.
Bioaccumulation

v11.2.2

Among the COPECs listed in Section V11.2.1, the following were considered to have
bioaccumulationpotential in aquatic environments (Section IV, Tables 4 and 6):
0

e
e
e
e
e

e
e
0

e
e

e
e
e
e

Cadmium
Mercury
Selenium
U-235
U-238
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Fluoranthene
Indeno(1,2,3-~d)pyrene
Phenanthrene
Pyrene.

It should be noted, however, that as directed by NMED (NMED March 1998), bioaccumulation
for inorganics is assessed exclusively based upon maximum reported bioconcentrationfactors
(BCF)for aquatic species. Because only aquatic BCFs are used to evaluate the
bioaccumulation potential for metals, bioaccumulation in terrestrial species is likely to be
overpredicted.
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Fate and Transport Potential

v11.2.3

The potential for the COPECs to migrate from the source of contamination to other media or
biota is discussed in Section V. As noted in Table 7 (Section V), surface-water runoff is
potentially of high significance as a transport mechanism for COPECs at this site. Migration to
groundwater is not anticipated. Wind and food chain uptake are expected to be of low
significance. Degradation (decay) and transformation of the COPECs also are expected to be
of low significance at this site.
Scoping Risk-Management Decision

v11.2.4

Based upon information gathered through the scoping assessment, it was concluded that
complete ecological pathways may be associated with this SWMU and that COPECs also exist
at the site. As a consequence, a screening assessment was deemed necessary to predict the
potential level of ecological risk associated with the site.

v11.3

e

Screening Assessment

As concluded in Section V1.2.4, both complete ecological pathways and COPECs are
associated with this SWMU. The screening assessment performed for the site involves a
quantitative estimate of current ecological risks using exposure models in association with
exposure parameters and toxicity information obtained from the literature. The estimation of
potential ecological risks is conservative to ensure that ecological risks are not underpredicted.
Components within the screening assessment include the following:
Problem Formulation-sets the stage for the evaluation of potential exposure and
risk.
Exposure Estimation-provides a quantitative estimate of potential exposure.
Ecological Effects Evaluation-presents benchmarks used to gauge the toxicity of
COPECs to specific receptors.
0

Risk Characterization-characterizes the ecological risk associated with exposure
of the receptors to environmental media at the site.
Uncertainty Assessment-discusses uncertainties associated with the estimation
of exposure and risk.
Risk Interpretation-evaluates ecological risk in terms of HQs and ecological
significance.
Screening Assessment ScientifidManagement Decision Point-presents the
decision to risk managers based upon the results of the screening assessment.
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Problem Formulation

Problem formulation is the initial stage of the screening assessment that provides the
introduction to the risk evaluation process. Components that are addressed in this section
include a discussion of ecological pathways and the ecological setting, identification of
COPECs, and selection of ecological receptors. The conceptual model, ecological food webs,
and ecological endpoints (other components commonly addressed in a screening assessment)
are presented in the “Predictive Ecological Risk Assessment Methodology for SNUNM ER
Program” (IT July 1998) and are not duplicated here.

VII.3. 7. 7

Ecological Pathways and Setting

SWMU 232-2 is less than 0.1 acre in size. The site is located in an area dominated by
grassland habitat. The site itself is an open drainage channel on the lower slope of the
northern embankment of Tijeras Arroyo. Although the habitat grades into the riparian scrubland
habitat of Tijeras Arroyo, this habitat is not well developed on the site due to the steepness of
the slope of the embankment and ephemeral nature of the flows (primarily outflow from the
TAW storm-water system). The site is open to use by wildlife and does not contain perennial
surface water. No threatened, endangered, or other sensitive species are known to occur
within this SWMU.
Complete ecological pathways may exist at this site through the exposure of plants and wildlife
to COPECs in surface soil. It was assumed that direct uptake of COPECs from the soil is the
major route of exposure for plants and that exposure of plants to wind-blown soil is minor.
Exposure modeling for the wildlife receptors was limited to the food and soil ingestion
pathways, and external radiation. Because of the lack of surface water at this site, exposure to
COPECs through the ingestion of surface water was considered insignificant. Inhalation and
dermal contact also were considered insignificant pathways with respect to ingestion (Sample
and Suter 1994). Groundwater is not expected to be affected by COCs at this site.

VI/*3. 7.2

COPECs

Discharges of storm-water runoff from TA-IV are the potential sources of the COPECs
associated with the soils at SWMU 232-2. Inorganic and organic COPECs identified for
SWMU 232-2 are listed in Section V1.2.1. The inorganic COPECs include both radiological and
nonradiological analytes. The inorganic analytes were screened against background
concentrations and those that exceeded or did not have quantified SNUNM background
screening levels (Dinwiddie September 1997, Tharp 1999) for the area were considered to be
COPECs. Nonradiologicalinorganics that are essential nutrients, such as iron, magnesium,
calcium, potassium, and sodium, were not included in this risk assessment as set forth by EPA
(EPA 1989a). All organic analytes detected were considered to be COPECs for the site. In
order to provide conservatism, this ecological risk assessment was based upon the maximum
soil concentrations of the COPECs measured in the surface soil at this site. Tables 4 and 6
(Section IV) present maximum concentrations for the COPECs.
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Ecological Receptors

A nonspecific perennial plant was selected as the receptor to represent plant species at the site
(IT July 1998). Vascular plants are the principal primary producers at the site and are key to
the diversity and productivity of the wildlife community associated with the site. The deer
mouse (feromyscus rnaniculatus) and the burrowing owl (Speotyto cunicularia) were used to
represent wildlife use. Because of its opportunistic food habits, the deer mouse was used to
represent a mammalian herbivore, omnivore, and insectivore. The burrowing owl was selected
to represent a top predator at this site. The burrowing owl is present at SNUNM and is
designated a species of management concern by the U.S.Fish and Wildlife Service in Region
2, which includes the state of New Mexico (USFWS September 1995).
VI I.3.2

Exposure Estimation

For nonradiological COPECs, direct uptake from the soil was considered the only significant
route of exposure for terrestrial plants. Exposure modeling for the wildlife receptors was limited
to food and soil ingestion pathways. Inhalation and dermal contact were not considered to be
significant pathways with respect to ingestion (Sample and Suter 1994). Drinking water also
was considered an insignificant pathway because of the lack of surface water at this site. The
deer mouse was modeled under three dietary regimes: as an herbivore (100 percent of its diet
as plant material), as an omnivore (50 percent of its diet as plants and 50 percent as soil
invertebrates), and as an insectivore (100 percent of its diet as soil invertebrates). The
burrowing owl was modeled as a strict predator on small mammals (100 percent of its diet as
deer mice). Because the exposure in the burrowing owl from a diet consisting of equal parts of
herbivorous, omnivorous, and insectivorous mice would be equivalent to the exposure
consisting of only omnivorous mice, the diet of the burrowing owl was modeled with intake of
omnivorous mice only. Both species were modeled with soil ingestion comprising 2 percent of
the total dietary intake. Table 12 shows the species-specific factors used in modeling
exposures in the wildlife receptors. Justification for use of the factors presented in this table is
described in the ecological risk assessment methodology document (IT July 1998).
Although home range also is included in this table, exposures for this risk assessment were
modeled using an area use factor of 1, implying that all food items and soil ingested are from
the site being investigated. The maximum COPEC concentrations measured from surface soil
samples were used to conservatively estimate potential exposures and risks to plants and
wildlife at this site.
For the radiological dose rate calculations, the deer mouse was modeled as an herbivore
(100 percent of its diet as plants), and the burrowing owl was modeled as a strict predator on
small mammals (100 percent of its diet as deer mice). Both were modeled with soil ingestion
comprising 2 percent of the total dietary intake. Receptors are exposed to radiation both
internally and externally from U-235 and U-238. Internal and external dose rates to the deer
mouse and the burrowing owl are approximated using modified dose-rate models from DOE
(DOE 1995) as presented in the ecological risk assessment methodology document for the
SNUNM ER Project (IT July 1998). Radionuclide-dependent data for the dose-rate calculations
were obtained from Baker and Soldat (1992). The external-dose-ratemodel examines the totalbody dose-rate to a receptor residing in soil exposed to radionuclides. The soil surrounding the
receptor is assumed to be an infinite medium uniformly contaminated with gamma-emitting
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Table 12
Exposure Factors for Ecological Receptors at SWMU 232-2

Receptor Species
Deer Mouse

Trophic
Level
Herbivore

Body Weight
(kg)a
2.39E-2d

Food Intake
Rate
(kglday)b
3.72E-3

Mammalid
Rodentia

Omnivore

2.39E-2d

3.72E-3

Mammalid
Rodentia

Insectivore

2.39E-2d

3.72E-3

Avesl
Strigiformes

Carnivore

1.55E-1'

t .73E-2

ClasdOrder
Mammalid
Rodentia

Dietary CompositionC
Plants: 100%
(+ Soil at 2% of intake)

Home Range
(acres)
2.7E-1 e

Plants: 50%
Invertebrates: 50%
(+ Soil at 2% of intake)
Invertebrates: 100%
(+ Soil at 2% of intake)

2.7E-1 e

Rodents: 100%
(+ Soil at 2% of intake)

3.5E+1 g

aBodyweights are in kg wet weight.
bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kg dry weight per day.
CDietarycompositions are generalized for modeling purposes. Default soil intake value of 2% of food intake.
dFrom Silva and Downing (1995).
eEPA (1993),based upon the average home range measured in semiarid shrubland in Idaho.
'From Dunning (1993).
gFrom Haug et al. (1993).
EPA = U.S. Environmental Protection Agency.
kg
= Kilogram(s).
kglday = Kilogram(s) per day.
SWMU = Solid Waste Management Unit.

2.7E-1'
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radionuclides. The external-dose-rate model is the same for both the deer mouse and the
burrowing owl. The internal total-body dose-rate model assumes that a fraction of the
radionuclide concentration ingested by a receptor is absorbed by the body and concentrated at
the center of a spherical body shape. This provides for a conservative estimate for absorbed
dose. This concentrated radiation source at the center of the body of the receptor is assumed
to be a “point” source. Radiation emitted from this point source is absorbed by the body tissues
to contribute to the absorbed dose. Alpha and beta emitters are assumed to transfer
100 percent of their energy to the receptor as they pass through tissues. Gamma-emitting
radionuclides transfer only a fraction of their energy to the tissues because gamma rays interact
less with matter than do beta or alpha emitters. The external and internal dose rate results are
summed to calculate a total dose rate from exposure to U-235 and U-238 in soil.
Table 13 provides the transfer factors used in modeling the concentrations of COPECs through
the food chain. Table 14 presents maximum concentrations in soil and derived concentrations
in tissues of the various food chain elements that are used to model dietary exposures for each
of the wildlife receptors.
v11.3.3

Ecological Effects Evaluation

Table 15 shows benchmark toxicity values for the plant and wildlife receptors. For plants, the
benchmark soil concentrations are based upon the lowest-observed-adverse-effectlevel
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Sufficient
toxicity information was not available to estimate the LOAELs or NOAELs for some COPECs.
The benchmark used for exposure of terrestrial receptors to radiation was 0.1 rad/day. This
value has been recommended by the International Atomic Energy Agency (IAEA 1992) for the
protection of terrestrial populations. Because plants and insects are less sensitive to radiation
than vertebrates (Whicker and Schultz 1982), the dose of 0.1 radday also should protect other
groups within the terrestrial habitat of SWMU 232-2.
VI I.3.4

Risk Characterization

Maximum concentrations in soil and estimated dietary exposures were compared to plant and
wildlife benchmark values, respectively. Table 16 presents the results of these comparisons.
HQs are used to quantify the comparison with benchmarks for both plant and wildlife exposure.
No HQs were found to exceed unity. Because of a lack of sufficient toxicity information, HQs
for chromium VI, silver, and all organic COPECs could not be determined for the burrowing owl.
As directed by NMED, HISwere calculated for each of the receptors (the HI is the sum of
chemical-specific HQs for all pathways for a given receptor). Plants and the insectivorous deer
mouse had total HIS greater than unity, with a maximum HI of 1.3 for plants. Tables 17 and 18
summarize the internal and external dose rate model results for U-235 and U-238 for the deer
mouse and burrowing owl, respectively. The total radiation dose rate was predicted to be
2.6E-4 radday for the deer mouse and 2.5E-4 rad/day for the burrowing owl. The dose rates
for both the deer mouse and the burrowing owl are less than the benchmark of 0.1 radday.
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Table 13
Transfer Factors Used in Exposure Models for
Constituents of Potential Ecological Concern at SWMU 232-2
Constituent of Potential
EcologicalConcern
Inorganic
Cadmium

L

Chromium VI
Mercurv IOraanic)
Mercury (Inorganic)
Selenium
Silver
Organic'
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Fluoranthene
Indeno(l,2,3-cd)pyrene
Phenanthrene
Pyrene

Soil-to-Plant
Transfer Factor

Soil-to-Invertebrate
Transfer Factor

I

5.E-la

I

I

4.OE-2'
1.OE+OC
~.
1.OE+OC
5.0E-1'
1.OE+OC

I

3
.

I
I

I
I

2.2E-2
1.1E-2
6.2E-3
6.1 E-3
4.3E-3
1.5E-2
5.7E-2
6.1 E-3
8.9E-2
3.3E-2

6.OE-1
1.3E-ld
1.OE+Oe
1.OE+Oe
1.OE+Oe
2.5E-1
2.5E+1
2.7E+1
2.8E+1
2.8E+1
2.9E+1
2.6E+1
2.3E+1
2.8E+1
2.2E+1
2.4E+1

Food-to-Muscle
Transfer Factor

I

5.5E-4a

I

3.OE-2'
2.5E-la
-~
2.5E-1 a
1.OE-1'

I
I

5.OE-3'
1.2E-2
3.8E-2
1.1E-1
1.2E-1
2.1 E-1
2.3E-2
2.1 E-3
1.2E-1
9.6E-4
5.8E-3

aFrom Baes et at. (1984).
bFrom Stafford et al. (1991).
CFromNCRP (January 1989).
dFrom Ma (1982).
eDefaultvalue.
'Soil-to-plant and food-to-muscletransfer factors from equations developed in Travis and Arms (1988).
Soil-to-invertebratetransfer factors from equations developed in Connell and Markwell (1990). All three
equations are based upon the relationship of the transfer factor to the log KO, value of compound.
= Logarithm (base 10).
log
,K
= Octanol-water partition coefficient.
NCRP = National Council on Radiation Protection and Measurements.
SWMU = Solid Waste Management Unit.
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Table 14
Media Concentrationsa for Constituents of
Potential Ecological Concern at SWMU 232-2
Constituent of Potential
Ecological Concern

Soil
(maximum)a

Plant
Foliageb

Soil
Invertebrateb

Deer Mouse
Tissuesc

Cadmium
Chromium VI
Mercury (Organic)
Mercury (Inorganic)
Selenium

6.8E-1
3.5E-2d
5.0E-2d
5.0E-2d
4.1E-1"

Silver

5.OE-ld

3.7E-1
1.4E-3
5.OE-2
5.OE-2
2.1 E-1
5.OE-1

4.1 E-1
4.6E-3
5.OE-2
5.OE-2
4.1 E-1
1.3E-1

7.OE-4
3.5E-4
4.OE-2
4.OE-2
9.9E-2
5.OE-3

milligrams per kilogram. All biotic media are based upon dry weight of the media. Soil concentration
measurements are assumed to have been based upon dry weight. Values have been rounded to two
significant digits after calculation.
bProduct of the soil concentration and the corresponding transfer factor.
CBased upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in
food and soil times the food-to-muscle transfer factor times a wet weight-dry weight conversion factor of
3.125 (EPA 1993).
dParameterwas nondetect. Concentration listed is half of the detection limit.
eBasedupon estimated concentration.
EPA = U.S. Environmental Protection Agency.
SWMU = Solid Waste Management Unit.
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Table 15
Toxicity Benchmarks for Ecological Receptors at SWMU 232-2
~~

Constituent of Potential
Ecoloaical Concern

Plant
BenchmarkaIb

Mammalian NOAELs
Test
Deer
Mammalian
Species
Mouse
Test Speciescld
NOAELdle
NOAELel'

Cadmium
Chromium VI
Mercury (Organic)
Mercury (Inorganic)
Selenium
Silver

3
1
0.3
0.3
1
2

rath
rat
rat
mouse
rat
rat

1.o
3.28
0.032
13.2
0.20
17.8'

1.9
6.42
0.063
14.0
0.39
34.8

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Fluoranthene
Indeno(lI2,3-cd)pyrene
Phenanthrene
Pyrene

181

mouse
mouse
mouse
mouse
mouse
mouse
mouse
mouse
mouse
mouse

1.Ok
1.o

1.I
1.1
1.1
1.I
1.1
1.1
13.2
1.1
1.1
7.9

181
18i
18i
181
181

18i
181
181
181

1.Ok
1.Ok
1.Ok
1.Ok
12.5'
1.Ok
1.Ok
7.5m

Avian NOAELs
Avian
Test Speciesd

Test Species
NOAELdle

Burrowing
Owl
NOAELe*g

mallard

1.45

1.45

mallard
Japanese quail
screech owl

0.0064
0.45
0.44

0.0064
0.45
0.44

-

-

-

-

-

-

-

-

-

-

-

-

milligrams per kilogram soil dry weight.
bFrom Efroymson et al. (1997).
CBodyweights (in kilograms) for the NOAEL conversion are as follows: lab mouse, 0.030; lab rat, 0.350 (except where noted).
dFrom Sample et al. (1996), except where noted.
eln milligrams per kilogram body weight per day.
'Based upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kilogram and a
mammalian scaling factor of 0.25.
gBased upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL
independent of body weight.

Table 15 (Concluded)
Toxicity Benchmarks for Ecological Receptors at SWMU 232-2
hBodyweight: 0.303 kilogram.
'Based upon a rat LOAEL of 89 mg/kg/d (EPA, 1998a) and an uncertainty factor of 0.2.
jFrom Sims and Overcash (1983).
klnsufficienttoxicity data available for this compound. The NOAEL for benzo(a)pyrene is used as default.
'Based upon subchronic NOAEL of 125 mg/kg/d (EPA, 1988b) and an uncertainty factor of 0.1.
mBasedupon subchronic NOAEL of 75 mg/kg/d (EPA, 1989b) and an uncertainty factor of 0.1.
EPA
= U.S.EnvironmentalProtection Agency.
mg/kg/d = Milligram(s) per kilogram per day.
LOAEL = Lowest-observed-adverse-effectlevel.
NOAEL = No-observable-adverse-effect level.
SWMU = Solid Waste Management Unit.
= lnsufficient toxicity data.

-

Plant HQa

Deer Mouse
HQ
(Herbivorous)a

Deer Mouse
HQ
(Omnivorous)a

Deer Mouse
HQ
(Insectivorous)a

Cadmium
Chromium VI
Mercury (Organic)
Mercury (Inorganic)
Selenium
Silver

2.3E-1
3.5E-2
1.7E-1
1.7E-1
4.1 E-1
2.5E-1

3.2E-2
5.1 E-5
1.3E-1
5.7E-4
8.5E-2
2.3E-3

3.3E-2
8.9E-5
1.3E-1
5.7E-4
1.3E-1
1.4E-3

3.5E-2
1.3E-4
1.3E-1
5.7E-4
1.7E-1
6.OE-4

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Fluoranthene
Indeno(1,2,3-cd)pyrene
Phenanthrene
Pyrene

1.2E-3
1.7E-3
1.4E-3
1.9E-3
1.8E-3
1.8E-3
2.OE-3
1.4E-3
7.6E-4
9.OE-4

1.4E-4
1.4E-4
9.5E-5
1.3E-4
1.2E-4
1.7E-4
3.2E-5
9.4E-5
2.2E-4
1.7E-5

4.OE-2
6.1 E-2
5.1 E-2
6.9E-2
6.9E-2
6.3E-2
4.8E-3
5.OE-2
2.3E-2
3.9E-3

8.OE-2
1.2E-1
1.OE-1
1.4E-1
1.4E-1
1.2E-1
9.6E-3
1.OE-1
4.5E-2
7.7E-3

Constituent of Potential
Ecological Concern

e

,

,

Burrowing Owl
HQa
1.1E-3

-

7.1 E-1
1.OE-2
2.7E-2

-

-

-
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Table 17
Internal and External Dose Rates for
Deer Mice Exposed to Radionuclides at SWMU 232-2

Radionuclide
U-238
U-235
Total

Maximum
Concentration
(pCi/g)
1.57E+Oa
2.2E-la

Internal Dose
(radda y)
1.OE-5
2.4E-6
2.OE-5

External Dose
(radday)
2.4E-4
3.6E-6
2.4E-4

Total Dose
(radday)
2.5E-4
6.OE-6
2.6E-4

Table 18
Internal and External Dose Rates for
Burrowing Owls Exposed to Radionuclides at SWMU 232-2

,

Radionuclide
U-238
U-235
Total

1

v11.3.5

Maximum
Concentration
(pCi/g)
1.57E+Oa
2.2E-1a

Internal Dose
(rad/day)
0.0
1 .OE-6
1.OE-6

External Dose
(radday)
2.4E-4
3.6E-6
2.4E-4

Total Dose
(radday)
2.4E-4
4.6E-6
2.5E-4

Uncertainty Assessment

Many uncertainties are associated with the characterization of ecological risks at SW MU 232-2.
These uncertainties result from assumptions used in calculating risk that could overestimate or
underestimatetrue risk presented at a site. For this risk assessment, assumptions are made
that are more likely to overestimate exposures and risk rather than to underestimatethem.
These conservative assumptions are used in order to be more protective of the ecological
resources potentially affected by the site. Conservatisms incorporated into this risk assessment
include the use of maximum analyte concentrations measured in soil samples to evaluate risk,
the use of wildlife toxicity benchmarks based upon NOAEL values, the incorporation of strict
herbivorous and strict insectivorous diets for predicting the extreme HQ values for the deer
mouse, and the assumption that all food and soil ingested by the wildlife receptors come from
the site. Each of these uncertainties, which are consistent among each of the SWMU-specific
ecological risk assessments, is discussed in greater detail in the uncertainty section of the
ecological risk assessment methodology document for the SNUNM ER Project (IT July 1998).
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Uncertainties associated with the estimation of risk to ecological receptors following exposure to
U-235 and U-238 are primarily related to those inherent in the radionuclide-specific data.
Radionuclide-dependent data are measured values that have their associated errors. The
dose-rate models used for these calculations are based upon conservative estimates on
receptor shape, radiation absorption by body tissues, and intake parameters. The goal is to
provide a realistic but conservative estimate of a receptor's internal and external exposure to
radionuclides in soil.
The assumption of an area use factor of 1.O for all ecological receptors is a source of
uncertainty for both the deer mouse and burrowing owl. Because SWMU 232-2 is
approximately 0.04 acre in size, an area use factor of approximately 0.15 for the deer mouse
and approximately 0.001 1 for the burrowing owl would be justified. Application of these area
use factors to the HQs shown in Table 16 will further reduce all the HQs to values much less
than unity.
All of the inorganic COPECs were identified as such in Table 4 (Section IV) because a definitive
background screening value could not be determined for the analyte. As shown in Table 19,
the upper limits of background for these analytes are below levels that would indicate potential
risk to ecological receptors (no upper limit is available for chromium VI). In all cases, the
maximum concentration of the analyte measured in the upper 5 feet of soil is less than the
upper limit of background.
Because the ecological risk predictions for SWMU 232-2 are based upon conservative
estimations of receptor exposures to COPECs and radiological dose rates, these risk
predictions are expected to overestimate the actual risk posed to ecological receptors by the
COPECs at this site. Consequently, the fact that none of the predicted exposures or dose rates
for ecological receptors exceeded the corresponding benchmark values for adverse toxic
effects indicates that the potential for risk at this site is negligible.
V11.3.6

Risk Interpretation

Ecological risks associated with SWMU 232-2 were estimated through a screening assessment
that incorporated site-specific information when available. Because all HQs, as based upon
maximum detected concentrations, were less than unity, the potential for ecological risk
associated with SWMU 232-2 is negligible.
v11.3.7

Screening Assessment ScientifidManagement Decision Point

After potential ecological risks associated with the site have been assessed, a decision is made
regarding whether the site should be recommended for NFA or whether additional data should
be collected to assess actual ecological risk at the site more thoroughly. With respect to this
site, ecological risks are predicted to be low. The scientifidmanagementdecision is to
recommend this site for NFA.
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Constituent of Potential
Ecological Concern

Cadmium
Chromium VI
Mercury (Organic)
Mercury (Inorganic)
Selenium

Plant HQa

Deer Mouse
HQ
(Herbivorous)a

1.7E-1
1.7E-1
1.7E-1
5.OE-1
2.5E-1

-

(Omnivorous)a

Deer Mouse
HQ
(Insectivorous)a

Burrowing Owl
HQa

2.4E-2

2.5E-2

2.6E-2

8.1 E-4

1.3E-1
5.7E-4
1.OE-1
2.3E-3

1.3E-1
5.7E-4
1SE-1
1.4E-3

1.3E-1
5.7E-4
2.OE-1
6.OE-4

7.1E-1
1.OE-2
3.3E-2

2.6E-1

3.1 E-1

3.6E-1

7.5E-1

-

aBold values indicate the HQ or HI exceeds unity.
bThe HI is the sum of individual HQs.
HI
= Hazard index.
HQ
= Hazard quotient.
SWMU = Solid Waste Management Unit.
= lnsufficient toxicity data available for risk estimation purposes.

Deer Mouse

HQ

-

-

-
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APPENDIX 1
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL
AND RADIONUCLIDE CONTAMINATION
Introduction
Sandia National Laboratories/New Mexico (SNUNM) proposes that a default set of exposure
routes and associated default parameter values be developed for each future land use
designation being considered for SNUNM Environmental Restoration (ER) project sites. This
default set of exposure scenarios and parameter values would be invoked for risk assessments
unless site-specific information suggested other parameter values. Because many SNUNM
solid waste management units (SW MU) have similar types of contamination and physical
settings, SNUNM believes that the risk assessment analyses at these sites can be similar. A
default set of exposure scenarios and parameter values will facilitate the risk assessments and
subsequent review.
The default exposure routes and parameter values suggested are those that SNUNM views as
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New
Mexico Environment Department (NMED), SNUNM proposes that these default exposure
routes and parameter values be used in future risk assessments.
At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base (KAFB).
Approximately 157 potential waste and release sites have been identified where hazardous,
radiological, or mixed materials may have been released to the environment. Evaluation and
characterization activities have occurred at all of these sites to varying degrees. Among other
documents, the S N U N M ER draft EnvironmentalAssessment (DOE 1996) presents a summary
of the hydrogeology of the sites, the biological resources present and proposed land use
scenarios for the SNUNM SWMUs. At this time, all SNUNM SWMUs have been tentatively
designated for either industrial or recreational future land use. The NMED has also requested
that risk calculations be performed based upon a residential land-use scenario. All three land
use scenarios will be addressed in this document.
The SNUNM ER project has screened the potential exposure routes and identified default
parameter values to be used for calculating potential intake and subsequent Hazard index (HI),
excess cancer risk and dose values. The EPA (EPA 1989a) provides a summary of exposure
routes that could potentially be of significance at a specific waste site. These potential
exposure routes consist of:
Ingestion of contaminated drinking water
Ingestion of contaminated soil
Ingestion of contaminated fish and shellfish
Ingestion of contaminated fruits and vegetables
Ingestion of contaminated meat, eggs, and dairy products
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Ingestion of contaminated surface water while swimming
Dermal contact with chemicals in water
Dermal contact with chemicals in soil
Inhalation of airborne compounds (vapor phase or particulate)
0

External exposure to penetrating radiation (immersion in contaminated air,
immersion in contaminated water, and exposure from ground surfaces with
photon-emitting radionuclides).

Based upon the location of the SNUNM SWMUs and the characteristics of the surface and
subsurface at the sites, we have evaluated these potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses (the
last exposure route is pertinent to radionuclides only). At SNUNM SWMUs, currently no
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy occurs for products that
originate on site. Additionally, no potential for swimming in surface water is present due to the
high-desert environmental conditions. As documented in the RESRAD computer code manual
(ANL 1993),risks resulting from immersion in contaminated air or water are not significant
compared to risks from other radiation exposure routes.
For the industrial and recreational land use scenarios, SNUNM ER has, therefore, excluded the
following four potential exposure routes from further risk assessment evaluations at any
SNUNM SWMU:
0

0
0

Ingestion of contaminated fish and shellfish
Ingestion of contaminated fruits and vegetables
Ingestion of contaminated meat, eggs, and dairy products
Ingestion of contaminated surface water while swimming.

That part of the exposure pathway for radionuclides related to immersion in contaminated air or
water also is eliminated.
For the residential land use scenario, we will include ingestion of contaminated fruits and
vegetables because of the potential for residential gardening.
Based upon this evaluation, for future risk assessments the exposure routes that will be
considered are shown in Table 1. Dermal contact is included as a potential exposure pathway
in all land use scenarios. However, the potential for dermal exposure to inorganic compounds
is not considered significant and will not be included. In general, the dermal exposure pathway
is generally not considered to be significant relative to water ingestion and soil ingestion
pathways, but will be considered for organic components. Because of the lack of toxicological
parameter values for this pathway, the inclusion of this exposure pathway into risk assessment
calculations may not be possible and may be part of the uncertainty analysis for a site where
dermal contact is potentially applicable.
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Industrial
Ingestion of contaminated
drinking water
Ingestion of contaminatedsoil
Inhalationof airborne
compounds (vapor phase or
particulate)
Dermal contact
External exposure to penetrating
radiation from ground surfaces

Recreational
Ingestion of contaminated
drinking water
Ingestion of contaminated soil
Inhalation of airborne
compounds (vapor phase or
particulate)
Dermal contact
External exposure to
penetrating radiation from
ground surfaces

11/27/2002

Residential
Ingestion of contaminated
drinking water
Ingestion of contaminated soil
Inhalation of airborne
compounds (vapor phase or
particulate)
Dermal contact
Ingestion of fruits and vegetables
External exposure to penetrating

I

I radiation from ground surfaces I

Equations and Default Parameter Values for Identified Exposure Routes
In general, SNUNM expects that ingestion of compounds in drinking water and soil will be the
more significant exposure routes for chemicals; external exposure to radiation also may be
significant for radionuclides. All of the above routes will, however, be considered for their
appropriate land use scenarios. The general equations for calculating potential intakes via
these routes are shown below. The equations are from the Risk Assessment Guidance for
Superfund (RAGS): Volume 1 (EPA 1989a, 1991). These general equations also apply to
calculating potential intakes for radionuclides. A more in-depth discussion of the equations
used in performing radiological pathway analyses with the RESRAD code may be found in the
RESRAD Manual (ANL 1993). Also shown are the default values SNUNM ER suggests for use
in RME risk assessment calculations for industrial, recreational, and residential scenarios,
based upon EPA and other governmental agency guidance. The pathways and values for
chemical contaminants are discussed first, followed by those for radionuclide contaminants.
RESRAD input parameters that are left as the default values provided with the code are not
discussed. Further information relating to these parameters may be found in the RESRAD
Manual (ANL 1993).

Generic Equation for Calculation of Risk Parameter Values
The equation used to calculate the risk parameter values (i.e., hazard quotientdhazard index
[HI], excess cancer risk, or radiation total effective dose equivalent [dose]) is similar for all
exposure pathways and is given by:
Risk (or Dose) = Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological)

= C x (CR x EFD/BW/AT) x Toxicity Effect
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where
C = contaminant concentration (site specific)
CR = contact rate for the exposure pathway
EFD= exposure frequency and duration
BW = body weight of average exposure individual
AT = time over which exposure is averaged.
The total risk/dose (either cancer risk or HI) is the sum of the riskddoses for all of the sitespecific exposure pathways and contaminants.
The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess
cancer risk resulting from the constituents of concern (COC) present at the site. This estimate
is evaluated for determination of further action by comparison of the quantitative estimate with
the potentially acceptable risk range of 1E-6 for Class A and B carcinogens and 1E-5 for
Class C carcinogens. The evaluation of the noncarcinogenic health hazard produces a
quantitative estimate (i.e., the HI) for the toxicity resulting from the COCs present at the site.
This estimate is evaluated for determination of further action by comparison of this quantitative
estimate with the EPA standard HI of unity (1). The evaluation of the health hazard due to
radioactive compounds produces a quantitative estimate of doses resulting from the COCs
present at the site.
The specific equations used for the individual exposure pathways can be found in RAGS (EPA
1989a) and the RESRAD Manual (ANL 1993). Table 2 shows the default parameter values
suggested for used by SNUNM at SWMUs, based upon the selected land use scenario.
References are given at the end of the table indicating the source for the chosen parameter
values. The intention of SNUNM is to use default values that are consistent with regulatory
guidance and consistent with the RME approach. Therefore, the values chosen will, in general,
provide a conservative estimate of the actual risk parameter. These parameter values are
suggested for use for the various exposure pathways based upon the assumption that a
particular site has no unusual characteristics that contradict the default assumptions. For sites
for which the assumptions are not valid, the parameter values will be modified and documented.
Summary
SNUNM proposes the described default exposure routes and parameter values for use in risk
assessments at sites that have an industrial, recreational or residential future land use scenario.
There are no current residential land use designations at SNUNM ER sites, but this scenario
has been requested to be considered by the NMED. For sites designated as industrial or
recreational land use, SNUNM will provide risk parameter values based upon a residential land
use scenario to indicate the effects of data uncertainty on risk value calculations or in order to
potentially mitigate the need for institutional controls or restrictions on SNUNM ER sites. The
parameter values are based upon EPA guidance and supplemented by information from other
government sources. The values are generally consistent with those proposed by Los Alamos
National Laboratory, with a few minor variations. If these exposure routes and parameters are
acceptable, SN'UNM will use them in risk assessments for all sites where the assumptions are
consistent with site-specific conditions. All deviations will be documented.
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Table 2
Default Parameter Values for Various Land Use Scenarios

Exposure frequency
Exposure duration (yr)
Body weight (kg)
Averaging Time (days)
for carcinogenic compounds
(= 70 y x 365 day/yr)
for noncarcinogenic compounds
(= ED x 365 day/yr)
Soil Ingestion Pathway
Ingestion rate

Inhalation rate (m3/yr)
Volatilization factor (m3/kg)
Particulate emission factor (m3/kg)

Ingestion rate (kg/yr)
Fraction ingested
Surface area in water (m2)
Surface area in soil (m2)
Permeability coefficient

8 hr/day for 250 day 4 h r h k for 52 wk/yr
25a,b
30ayb
70avb
70 adultavb
15 child

350 day/yr
30asb
70 adultazb
15 child

25,550a

25,550a

25,550a

9,125

10,950

10,950

100 mg/day

200 mg/day child
100 mg/day adult

200 mg/day child
100 mg/day adult

5,000avb
Chemical specific
1.32Ega

260d
chemical specific
1.32Ega

7,000a,b1d
chemical specific
1.32Ega

NA
NA

138b*d
0.25b,d

2b.e
0.53b*e
chemical specific

2b,e
0.53b1e
chemical specific

I

NA
NA
2b.e
0.53b9e
Chemical specific

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991).
bExposure Factors Handbook (EPA 1989b).
CEPARegion VI guidance.
dFor radionuclides, RESRAD (Argonne National Laboratory, 1993. Manual for lmplernenting Residual
Radioactive Material Guidelines Using RESRAD, Version 5.0, ANUEAD/LD-2, Argonne National
Laboratory, Argonne, IL. 1993) is used for human health risk calculations; default parameters are
consistent with RESRAD guidance.
eDermal Exposure Assessment (EPA 1992).
ED = Exposure duration.
EPA = U.S. Environmental Protection Agency.
hr
=Hour.
kg = Kilogram(s).
m2
= Square meter(s).
m3 = Cubic meter@).
mg = Milligram(s).
NA = Not available.
wk =Week.
= Year.
yr
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Data Validation Reports for SWMU 232-2

Sandia National Laboratories
Albuquerque, New Mesic0 87 183

date:
to:

5. &A-,w

fi-om: Mary Beth Garcia, 7576

Date Sampled: \O

- 3vsq

Enclosed a r e \ data package(s) for your project. The
package@)include original sample collection documentation, COC
form(s), analytical report@),verification check lists, and additional
supporting documentation. The SMO has performed a data
verification level I and level 11 on the data. The data is being
forwarded to yqu so that level IU data validation and approval can be
performed. Refer to the report narrative and verification check lists
for comments regarding data quality. If you need assistance with the
data review or have any questions regarding the data please contact
meat ~ Y B
003G.

SAMPLE MANAGEMENT OFFICE

MEG7576:pp
Distribution:
7500 Record Center

.

..

DOCUMENTATION COMPLETENESS CHECKLIST

.

(DATA VERlFlCATION/VALIDAlYON LEVEL 1-DV1)

232 U-?..w>

Project Name
Case Number 2
SampleNumbers

o IY 7

AWCOC No. 0 1 2 q A R l c o C No.
ARlcoC No.
AFUCOC No.
~

SDG No, 37Odh-

Ana1Ytic;lr laboraloryAn~icai*laboratoIy .
Analytical laboratory
Analytical taboratory

SDG No.

SDG No.
SDG No.

In the tables below, mark any information that Is m&hg

.. . ..

1.0 Sample Collectton
-._Lbq

.-

or inwrrect.

.-.

i

Sample Learn member@). their signauCc(s).
initials
Sample vaclo'ng infonnathn (he 'Data Ememf aid

'wspaces m

y be empty)

Desc~iba
n
y una:mred deFkencies n secticli, 5.0. 'Completeness Assessment' below.
Comments are onty requiredtoi Qc samples: far other famp!es, U s ilem Mbe blank

Reviewed by:

&6&.

.

..

.

I / \
I d

l

I

I

I

1.

DOCUMENTATlON COMPLETENESS CHECKLIST
(DATA VERIRCATIONNAL1DAT)ON LEVEL 1-DV1)

. -Page 3 ol

4

4.0 Anahrtlcal Laboratow Report

5.0 Completeness Assessment For each section below, mark the appropriate box and dewbe any
problems that remain unresolved.

-

5.1 SampleCo&%tiinLog
AtI boxes on tha Sample Collection Log are complete:

Some boxes have been checked no; all problems are resolved.
If any boxes have been checked no, describe problem and resolution:

5.2 Analysis Request And Chain 01 Custody Remrd AFUCOC .*
All boxes on the W C O C review are complete:
Some boxes have been checked no; all problems are’molved.

. .

.

“Yes

w

a

0

0

H any boxes have been checked no, describe probfern and resolulion:

R e-yieweg by:

Date:

.

. ..,

TOP 94-03
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DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATIONNAUDATION LEVEL 2 4 V 2 )

IdL;rh

Project Name

devu,

234

3 6 32- 300

Case Number

Sample Numbers a
1T

Page 1 of 5

854 .ISI b 89T.0 \ 5 sq$a
-.

S4

AnafytrCat laboratory
Analytical laboralory
A~tyticailaboralory
Analytical laboralory

AWCOC No. Q 13
AWCOC No.
AWCOC No.
AWCOC No.

-9

SDG No.
SDG No.
SDG No.
SDG No.

3 9.0qc

.O EVALUATION

I

Item

Yes

1) Sample volume, container, and
preservation cotred?

If 110, Sample IO NoJFradon(s) and Analysis

NO

J

2) Holding times met fbr an
samples?

..

/t
t.

3) Reporting units appropriate for the
matrix and meet project-specific

J

requirements?
4) Ouantiw'on limit me! for all

samples?

/

5 ) Accuracy

/

a) Laboratory control sample
accuracy reported and met lor
all samples?
b) Surrogate data reported and
met for all organic samples
analyzed by a gas chroma-,

. tographjl techhiqui?
L

- .. .

A&

.

~

.. .

.

i

'

>

t

..'t

.

*..e

. . w@C5&

Reviewed by:
-

Date:

.

1

..

c

,

...

-

\2-1+-.9.4 .

.

... .
.

'.%

.

.

..

.
.,;

...

.

?<.

.

.. .. . . .
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DATA QUALITY INDICATOR CHECKLIST
(DATA VERlFlCATlONNALlDATlON LEVEL 2-DV2)

Page 3 of 5
2.0 COMMENTS CONTINUATION SHEET

i

I

&ut&

Reviewed by:

Date:

/d-/4 - 4 4

Al&-~/SNLSOP3044B.R1

.

i

.- .

.

.

..

ANALYSIS REQUEST AND

PmieovFaak Manag
lab Derbnatun

Sample Team Mombe

I

'ADDITIONAL
INFORMATION

WHITE b

L h sg

*p, + oq,

y

To Sanple Management Oflice

PINK- Originator

I

=TO

BE COMPLETED BY SMO

sFzwI~~I¶-BsI

.

ANALYSIS REQUEST AND
232-2
CHAIN-OFCUSTODY RECORD

[ AR/COC-

I

0: 254

J

CamerN3aytdlNo.:

SMO ConlacVPhone:

Send Repodto S M O

I

..

iNHirE

- To Accarrpany Samples,
Laboralow COW

BLUE- To Accompany Samples.
Return lo SMO

YELLOW- SMO pspense Copy

PINK- Field Copy

@ E2al
Laboratories

ENVIRONMENTAL PROGRAMS 232-t
SAMPLE COLLECTION LOG

ISCL-

01625

APJCOCNq.: AWCOC

OlSJ

.#

#

I

PROJECTWM€

'ADDITIONAL I
INFORMATION..
(Log Book Re( r)

\lw ->.+e

I
232 AS5

CASE NUMBER

/-

SAMPLE
TEAM

WHk

J I I I I

SYATURE

NAME

MEMBERS

I

3632.300

NIT

u-

h

COMPANYIORGANIZATION

R-,

Ekk5hw//sAJt

m

2.

- To Sample Management Onice

PINK- Originator

U

T

0 BE COMPLFTED BY SMO

ENVIRONMENTAL PROGRAMS
SAMPLE COLLECTION LOG

1 SCL-00476
W C N ~

~wcoc

SO8747

il
WHII'E

- To Sample Management Office

PINK- Originalor

=]TO

BE COMPLETED BY SMO

~

8111to senProjecUTask Manager

hVhde-To Acrmpeny Samples.
Labwalw Copy

BkreTo Aommpany Samples
Return to SMO

Pmk+ie!dPurchasry Copy

Data Type: Organic. Inorganic. Rad. and G. C h d s b y

b

I

1

I

I

I

I

I

I

I

I

I

I

I

I

I

I

Date: 09/27/01

L

ARICOC: 604312

Data Type: Organic, Inorganic, Rad. and G. Chemistry

Sampk Findings Summary
ARICOC: 604310

ma 111

Data Type: Organic, Inorganic, Rad, and 0.Chemistry

Sample Findings Summary
ARICOC: 604310

Page 111

Data Type: Organic. inorgank, Red. and 6.Chemistry

page 111

Sample Finding. Summary

Date: 09/27/01

Analytical Quality Associates, Inc.

e

6 16 Maxine NE
Albuquerque, NM 87123
Phone: 505-299-520 1
Fax: 505-299-6744
Email: minteer@aol.com

MEMORANDUM

DATE:

September 25,2001

TO:

File

FROM:

Kevin Lambert

SUBJECT:

Inorganic Data Review and Validation SNL
Site 46 Drilling, ARlCOC No. 604310/604312/6O4563/6O4565,SDG No.
43967/43974 (GEL), and Projectrrask No. 7225.02.02.06

-

See the attached Data Validation Worksheets for supporting documentation on the data
review and validation.

The samples were prepared and analyzed with accepted procedures and specified methods
(ICP - EPA6010B and CVAA EPA7471A). All parameters were successfully analyzed.
Problems were identified with the data package that result in the qualification of data.

-

7. ICP - EauiDment Blanks (EBsI: The continuing calibration blank (CCB) absolute value for
aluminum was greater than (>) the detection limit (DL) but less than (<) the reporting limit
(RL). Sample 43974-007 was < 5x the DL and is qualified aJ, 83." Sample 43974-008
was nondetect and is qualified "UJ,83."

-

2. CVAA EBs: The initial calibration blank (ICB) and CCB absolute value for mercury was
> the DL but the RL. Sample results were non-detect and are qualified 'UJ, 63."

3. ICP - Soil: The CCB absolutevalue for antimony was > the DL but the RL. Sample
results were non-detect and are qualified 'UJ, 83."

4. ICP - Soil: The CCB value for cadmium was > the DL. Cadmium in samples 43967-013
and -016 were < 5x CCB value and are qualified "J, B3."
5. ICP - Soil: The serial dilution relative percent difference (RPD) for potassium (12%) was
> 10% and sample results were > 50x the RL; data are qualified 'J."

6. CVAA - Soil: The CCB absolute value for mercury was > the DL but .c the RL for samples
43967-001 to -013. Sample results were nondetect and are qualified "UJ, 83.'
Data is acceptable and QC measures appear to be adequate. The following sections discuss
the data review and validation.

Holding Times
ICP and CVAA - EBs and Soil: The samples were analyzed within the prescribed holding
times.

-

ICP and CVAA EBs and Soil: Initial and continuing calibrationverification data met QC
acceptance criteria.
Blanks
-

-

ICP EBs:
No target analytes were detected in the ICB except for lead. Lead ICB value was > the DL
but samples results were nondetect; no data are qualified as a resutt.
No target analytes were detected in the CCB except for aluminum, calcium, zinc, and
selenium. Aluminum results are qualified as noted above in the summary section. Calcium,
zinc, and selenium CCB values were >the DL but sample results were nondetect or > 5x the
CCB values; no data are qualified as a result.

No target analytes were detected in the method (MB).

-

CVAA EBs:
Mercury was detected in the ICB and CCB. Mercury results are qualified as noted above in
the summary section. Mercury was not detected in the MB.
ICP - Soil:

No target anawes were detected in the IC6 except for sodium. Sodium IC6 absolute value
5x the DL: no data are qualified as a
was > k e DL but c the RL. Sodium results were ;
result.
No target analytes were detected in the CCB except for aluminum, sodium, antimony,
cadmium, calcium, copper, iron, magnesium, nickel, potassium, arsenic, and thallium.
Antimony and cadmium results are qualified as noted above in the summary section.
Atuminum and sodium CCB absolute values were > the DL but c the RL. Aluminum and
sodium results were > 5x the DL: no data are qualified as a result. Calcium, copper, iron,
magnesium, nickel, potassium, arsenic, and thallium CCB values were > the DL but sample
results were nondetect or > 5x the CCB value; no data are qualified as a result.

No target analytes were detected in the method (M5) except for copper, magnesium,
potassium, and sodium. Copper, magnesium, potassium, and sodium MB values were > the
DL but sample results were > 5x MB values; no data are qualified as a result.

-

CVAA Soil:
Mercunr was detected in the ICB. Mercury ICB value was > the DL but sample results were
nondeiect; no data are qualified as a result.
Mercury was detected in the CCB. Mercury results are qualied as noted above in the
summary section.
Mercury was not detected in the MB.
Laboratory Control SamalefLaboratory Control Sample Duplicate (LCSILCSD) Analyses
ICP and CVAA - EBs: The LCSACSD met QC acceptance criteria.

-

ICP Soil: The LCS/LCSD met QC acceptance criteria except for manganese. The LCSD
percent recovery (%R) for manganese (131%) was slightly > the upper control limit (128%)
and the LCSLCSD RPD (34%) was outside QC acceptance criteria (20%). The L C S %R and
the replicate RPD are used to assessed accuracy and precision, and met QC criteria. As a
result based on professionaljudgment no data are qualified.

-

CVAA Soil: The LCSILCSD met QC acceptance criteria.

Matrix Spike (MS)Analvses
ICP and CVAA - EBs: The MS analyses met QC acceptance criteria.
ICP - Soil: The MS analyses met QC acceptance criteria except for antimony. Th, MS %R
for antimony (39)was 5 the lower control limit (75%). The LCSILCSD %R and replicate RPD
are used to assessed accuracy and precision, and met QC criteria. As a result based on
professionaljudgment no data are qualified.

-

CVAA Soil: The MS analyses met QC acceptance criteria.

ReplicateAnalyses

ICP and CVAA - EBs: Replicate analyses met QC acceptance criteria.

-

ICP and C V M Soil: Replicate analyses met QC acceptance criteria.

ICP Jnterference Check Sample (ICs) Analysis

ICP - Soil: The ICs data met QC acceptance criteria.

ICP EBs: The ICs data met QC acceptance criteria.

ICP Serial Dilution
ICP - EBs: The RPD for barium (12%), magnesium (20%), and silver (232%) were > 10% but
sample results were non-detect or 50x the RL; no data are qualified as a result.

ICP - Soil: The RPD for potassium (12%) was > 10% and sample results were > 50x the RL;
data are qualified 'J."
Other QC

ICP:

No target analytes were detected in the EBs except aluminum, barium, calcium, iron,
magnesium, potassium, sodium, vanadium, zinc, silver, antimony, and thallium. Sample
results were nondetect or > 5x the EBs values; no data are qualified as a result.
No field blank (FB) was submitted on the ARCOC. Field duplicate pair was submitted,
however there are no 'required" review criteria for field duplicate analyses comparability.

CVAA:

Mercury was not detected in the EBs.

No field blank (FB) was submitted on the ARCOC. Field duplicate pair was submitted,
however there are no 'required" review criteria for field duplicate analyses comparability.
No other specific issues were identifiedwhich affect data quality.
Please contact me if you have any questions or comments regarding the review of this

package.

Analytical Quality Associates, Inc.
616 MaxineNE

Albuquerque, NM 87123
Phone: 505-299-520 1

Fa: 505-299-6744
Email: xnintem@aol.com
MEMORANDUM

DATE:

September 18,2001

TO:

File

FROM:

Kevin Lambert

SUBJECT:

Organic Data Review and Validation SNL
Site 46 Drilling, AWCOC No. 604310/6O4312/604563/604565,SDG No.
43967143974 (GEL), and Projectrrask No. 7225.02.02.06

-

See the attached Data Validation Worksheets for supporting documentation on the data
review and validation.

The samples were prepared and analyzed with accepted procedures and specified methods
(VOC EPA8260B, SVOC EPA8270C, GRO and DRO - EPA8015A/B, PCB EPA8082).
All compounds were syccessfully analyzed. Problems were identified with the data package
that result in the qualificationof data.

-

-

-

-

1. VOC EauiDment and Trip Blanks (EBs and TBs): The continuing calibration verification
percent difference (CCV %D) for vinyl acetate (-51%) was greater #an (>) 40% but less
than (c) 60%. Sample results were nondetect and are qualified ‘UJJ.”
2. VOC - EBs and TBs: Methylene chloride was detected in the method blank (MB).
Sample results were c the reporting limit (RL) and lox the MB value. Methylene
chloride results are qualified non-detect at the RL (5.0 U, B).

-

3. VOC Soil: The CCV %D for vinyl acetate (-46%) was > 40 % but c 60%. Sample results
were nondetect and are qualified ’UJ.”

-

Soil: The matrix spike (MS) and matrix spike duplicate (MSD) percent recovery
(%R) for toluene (51% and 47% respectively)and chlorobenzene (47% and 43%
respectively) were the lower acceptance limit (59%). These compounds are associated
with the third internal standard (6-3). All sample results associated with IS-3 were nondetect and are qualified “UJ,A2.”

4. VOC

-

5. SVOC Soil: Bis(2-ethylhexyl)phtalatewas detected in the EBs. Samples 43967-011to
-016, and -020 were nondetect and are not qualified as a result. Samples 43967-019
and - 0 18 were the RL and c 1Ox the EB value. Samples 43967419 and - 0 18 are
qualified nondetect at the RL (33.3 U, B). Sample 43967-017 was > the RL but < l o x
the EB value. Sample 43967-017 is qualified nondetect at the reported value (36.4 U,
B).

-

6. DRO EBs: The MS and MSD %R for OR0 (46% and 44% respedively) were less than
(e)the lower acceptance limit (50%). Matrix interference is suspected to bring about the
poor recovery. Sample results were detect and are qualified ‘J, A2.’

-

7. DRO Soil: DRO was detected in the MB. Samples 43967-011 to -016, and -018 to 020 were nondetect and are not qualified as a result. Samples 43967-017 was < the RL
and .c 5x the MB value. Sample 43967-017 is qualified nondetect at the RL and due to
poor MSMSD recovery the associated value is an estimate and may be inaccurate and
imprecise, “1670 UJ, B, A2.”

-

8. DRO Soil: The MS and MSD %R for OR0 (41% and 40% respectively) were less than
(e)the lower acceptance limit (53%). Matrix interference is suspected to bring about the
poor recovery. Sample results were nondetect and are qualified ‘UJ, A2.”
9. DRO - Soil: Sample 43967-013 was re-extractedand reanalyzed outside holding time
due to surrogate failure. The reanalyzed sample (43967-013RE) was reported and
sample result was non-detect. Therefore, due to missed holding time the sample result is
qualified ‘UJ, HT.”

,lo. PCB - EB: The surhgate %R for decachlorobiphenyl(Z8%)was e the lower acceptance
limit (34%). Sample results were non-detect and are qualified ‘UJ, A1.”

11. PCB - Soil: The surrogate %R for 4cmx (27%) in 43967-014 was < the lower acceptance
limit (41%). The sample was re-extracted and reanalyzed twice. For the second run, the
case narrative states surrogate %R did not meet QC acceptance criteria. For the third
run, the case narrative states surrogate %R failed, however the certificate of analysis
(COA) shows surrogate %R met QC acceptance criteria. The first run was reported and
sample results were nondetect; data are qualified ’UJ, AI .”

-

12. PCB Soil: Sample 43967-014 was re-extracted and reanalyzed outside holding time due
to surrogate failure. The reanalyzed sample (43967-014RE) was reported and sample
results were nondetect. Therefore, due to missed holding time the sample results are
qualified ‘UJ, HT.”

Data is acceptable and QC measures appear to be adequate. The following sections discuss
the data review and validation.

Holding Times
VOC. SVOC. and GRO: The samples were extracted and analyzed within the prescribed
holding times.

DRO:The samples were extracted and analyzed within the prescribed holding times except
for 43967-013RE. Sample result is qualified as noted above in the summary section.

PCB:The samples were extracted and analyzed within the prescribed holding times except
for 43967-014RE. Sample results are qualified as noted above in the summary section.

7

Calibration

-

VOC EBs and TBs:
The initial calibration data met QC acceptance criteria except for trichloroethene. The
calibration RF for trichloroethene (0.27) was slightly < the specified minimum RF (0.30).
Sample results were nondetect and as a result based on professionaljudgment no data are
qualified.
The continuing calibration data met QC acceptance criteria except for chloromethane,
tetrachloroethene,xylenes, vinyl acetate. Vinyl acetate is qualified as noted above in the
summary section. The CCV %D for chloromethane (-4O%), tetrachloroethene (-24%), and
xylenes (-31%) were > 20% but < 40%. Sample results are nondetect and as a result based
on professionaljudgment no data are qualified.

-

VOC Soil:
The initial calibration data met QC acceptance criteria except for trichloroethene. The
calibration response factor (RF)for trich'loroethene(0.28) was slightly the specified
minimum (0.30). Sample results were nondetect and as a result based on professional
judgment no data are qualified.

The continuing calibration data met QC acceptance criteria except for acetone, 2-butanone,
carbon tetrachloride, tetrachloroethene, xylenes, and vinyl acetate. Vinyl acetate is qualified
as noted above in the summary section. The CCV %D for acetone (-30%), 2-butanone (24%), carbon tetrachloride (-22%), tetrachloroethene (-31%)' and xylenes (-30) were > 20%
but 40%. Sample results were nondetect and as a result based on professionaljudgment
no data are qualified.
SVOC - EBs:
The initial calibration data met QC acceptance criteria except for 4,6-dinitro-2-methylphenol.
The correlation coefficient (R2)for 4,6-dinitro-2-methylphenol(O.Q86) was > 0.090but slightly
< 0.99. Sample results were nondetect and as a result based on professionaljudgment no
data are qualified.
The continuing calibration data met QC acceptance criteria except for 3-nitroanilineI 4nitrophenol, carbazole, and Lbnitroaniline. The CCV %D for Snitroaniline (27%). 4nitrophenol, (22%), and carbazole (25%) were > 20% but 40%. Sample resutts were nondetect and as a result based on professionaljudgment no data are qualified. The CCV %D
for 4-nitroaniline (45%) was > 40% but < 60%. The bias considered high and sample results
were nondetect. As a result based on professionaljudgment no data are qualified.

-

SVOC Soil:
The initial calibration data met QC acceptance criteria except for acenaphthene. The
calibration RF for acenaphthene (0.80) was < the specified minimum RF (0.90). Sample
results were non-detect and as a result based on professionaljudgment no data are
qualified.
The continuing calibration data met QC acceptance criteria except for 2,4-dinitrophenol, 4nitrophenol, and 4,6dinitro-2-methylphenol.
The CCV %D for 2,4dinitrophenol(38%), 4nitrophenol, (30%),and 4,6dinitro-2-methylphenol(35%) were > 20% but < 40%. Sample
results were nondetect and as a result based on professionaljudgment no data are
qualified.
GRO and DRO - EBs and Soil:
The initial calibration and continuing calibration data met QC acceptance criteria.

-

PCB EB:
The initial calibration data met QC acceptance criteria.

The continuing calibration did not meet QC acceptance criteria for aroclor-1260. The CCV
%D (-26%) for aroclor-1260 was > 20% but < 40%. Sample results were nondetect and as a
result based on professionaljudgment no data are qualified.

-

PCB Soil:
The initial calibration and continuing calibration data met QC acceptance criteria.

Blanks
-

VOC EBs and TBs: No target analytes were detected in the MB except for toluene,
and methylene chloride. Toluene results were nondetect and are not qualified as a
result. Methylene chloride is qualified as noted above in the summary section.

VOC - Soil: No target analytes were detected in the MB except for methylene chloride.
Sample results were nondetect and no data are qualified as a result.
SVOC

- EBs and Soil: No target analytes were detected in the MB.

-

GRO EBs and Soil: No target analytes were detected in the MB.

DRO - Soil: The target analytes was detected in the MB. Sample results were non-

DRO EBs: No target analyte was detected in the MB.

detect except for 43967-017. Sample result is qualified as noted above in the summary

section.
pcB: No target analytes were detected in the MB.
Laboratory Control SamdelLaboratory Control Sample Duplicate (LCSILCSDI Analyses
. - V

The LCSkCSD met QC acceptance criteria.

-

VOC Soil: The LCSlLCSD met QC acceptance criteria except for chlorobenzene. The
LCSD %R for chlorobenzene (76%) was slightly c the lower acceptance limit (79%). The
LCS %R and LCSLCSD RPD met QC criteria, and sample results were nondetect. As a
result based on professionaljudgment no data are qualified.
SVOC - EBs: The LCSlLCSD met QC acceptance criteria except for 4-chloro-3-methyJphenol,
acenaphthene, and pyrene. The LCS %R for 4-chloro-3-methylphenol(95%)and
acenaphthene (96%) were slightly > the upper acceptance limit (92% and 95% respedwely).
The LCS and LCSD %R for pyrene (118%and 110%) were slightly > the upper acceptance
limit (105%). Sample results were non-detect and are not qualified as a resutt.
SVOC - Soil: The LCSlLCSD met QC acceptance criteria.
GRO - EBs and Soil: The LCSlLCSD met QC acceptance criteria.

DRO - EBs: The LCSlLCSD met QC acceptance criteria.
DRO - Soil: The LCSILCSD did not meet QC acceptance criteria. The LCS %R (478%) was
> the upper limit (146%) but the LCSD %R met QC acceptance criteria. The laboratory
accuracy is assessed using the LCSD and as a result based on professionaljudgment no
data are qualified. The LCSILCSD RPD (162%) was outside QC acceptance criteria (20%).
Precision is assessed using the MSRvlSD RPD, which met QC acceptance criteria and as a
result based on professionaljudgment no data are qualified.
PCB - EB: The LCSLlCSD met QC acceptance criteria.

-

PCB Soil: The LCS/LCSD did not meet QC acceptance criteria. The LCS %R (32%) for
aroclor-I260 was the lower acceptance limit (53%) but the LCSD %R met QC acceptance
criteria. The laboratory accuracy is assessed using the LCSD and as a result based on
professionaljudgment no data are qualified.
Matrix SpikeMatrix Spike Duplicate (MSIMSD) Analyses

VOC - EBs and TBs: No MSlMSDwas run on this sample delivery group (SDG). An
MSlMSD was run on another SDG in the batch and met QC acceptance criteria.

-

VOC So$ The MS/MSD met QC acceptance criteria except for trichloroethene, toluene, ant
chlorobenzene. Toluene, chlorobenzene, and the other compounds associated with IS3 are
qualified as noted above in the summary section. The MSD %R for trichloroethene (53%)
was < the lower acceptance limit (58%). The MS %R and MSlMSD RPD met QC criteria, and
sample results were nondetect. As a result based on professionaljudgment no data are
qualified.
SVOC - EBs: No MSiMSD was run on this SDG. An MS/MSD was run on another SDG in
the batch and did not meet QC acceptance criteria.

GRO - EBs: No MSMSD was run on this SDG.

SVOC Soil: The MSMSD met QC acceptance criteria.

-

GRO Soil: No MSMSD was run on this SDG. An MS/MSD was run on another SDG in the
batch and did not meet QC acceptance criteria.

-

DRO EBs and Soil: The MSMSD did met QC acceptance criteria. Sample results are
qualified as noted above in the summary section.

-

PCB EB: No MS/MSD was run on this SDG. An MSIMSD was run on another SNL SDG in
the batch and met QC acceptance criteria.
PCB - Soil: No MSIMSD was run on this SDG. An MSMSD was run on another SNL SDG.

Surrogates
VOC

- EBs and TBs: The surrogate recoveriesmet QC acceptance criteria.

- Soil: The surrogate recoveries met QC acceptance criteria.
SVOC - EBs and Soil: The surrogate recoveries met QC acceptance criteria.

VOC

GRO - EBs: The surrogate recoveries met QC acceptance criteria.

GRO- Soil: The surrogate recoveries met QC acceptance criteria except for 43967-007. In
sample 43967-007, the surrogate %R for bromofluorobenzene (50%) was slightly c the lower
acceptance limit (54%). Sample results was ND and as a result based on professional
judgment no data is qualified.

DRO- EBs: The surrogate recoveries met QC acceptance criteria.

DRO- Soil: The surrogate recoveries met QC acceptance criteria except for 43967-013. The
sample was re-extracted and reanalyzed, and surrogate recovery met QC acceptance
criteria. However, sample 43967-013RE is q u a l m due to missed holding time as noted
above in the summary section.

-

PCB EB: The surrogate recoveries met QC acceptance criteria except as noted above in
the summary section.
PCB - Soil:The surrogate recoveries did not meet QC acceptance criteria for samples 43967012, -014, and 016. According to the case narrative, upon re-extraction and reanalysis
samples 43967412 and -016 met QC acceptance criteria; however, no reanalysis data was
provided. Samples 43967-014 and 43967-014RE are qualified as noted above in the
summary section.

Internal Standards
VOC

- EBs. TBs, and SOP: Internal standards data met QC acceptance criteria.

SVOC

- EBs and Soil: Internalstandards data met QC acceptance criteria.

Confirmation
PCBs: Not required; sample results were nondetect.

Other QC
VS.
No target analytes were detected in the TBs.
No target analytes were detected in the EBs except for dibromochloromethane and
bromoform. Sample results were nondetect and are not qualified as a result.
Field duplicate pairs were submitted, however there are no 'required" review criteria for
field duplicate analyses comparability.

svoc:
No target analytes were detected in the EBs except for bis(2-ethylhexyl)phthalate.
Sample results were qualified as noted above in the summary section.

Field duplicate pairs were submitted, however there are no "required" review criteria for
field duplicate analyses comparability.

GRO:

No target analytes were detected in the EBs.

FieM duplicate pairs were submitted, however there are no "required" review criteria for
field duplicate analyses comparability.

m:

The target analyte was detected in the EBs. Sample results were nondetect and no
data are qualied as result.

Field duplicate pairs were submitted, however there are no "required" review criteria for
field duplicate analyses comparability.
PCBs:

No target analyteswere detected in the EB.

Field duplicate pair was submitted, however there are no ''required' review criteria for
field duplicate analyses comparability.

No other specific issues were identified which affect data quality.
Please contact me if you have any questions or comments regarding the review of this
package.

Analytical Quality Associates, Inc.
6f6 Ma&e NE
Albuquerque, N M 87 123
Phone: 505-299-520 1
Fax: 505-299-6744
Email: minte-er@aol.com

MEMORANDUM

DATE:

September 25,2001

TO:

File

FROM:

Kevin Lambert

SUBJECT:

Radiochemical Data Review and Validation SNL
Site 46 Drilling, AWCOC No. 604310/604312/604563/604565,SDG No.
43967/43974 (GEL), and Projectrrask No. 7225.02.02.06

-

See the attached Data Validation Worksheets for supporting documentation on the data
review and validation.

Summary
The samples were prepared and analyzed with accepted procedures and specified method
(Tritium - EPA906.0, Gross Alphameta EPA9OO.O. and Gamma Spec - HASL3OO).

-

it should be noted that some radiochemicalsample results that are reported at a value greater
than the RL (decision level concentration or DLC) might be less than the calculated MDA
(minimum detectable activity).

All analytes were not successfully analyzed. Problemswere identifiedwith the data package
that result in the qualification of data.

-

1. Gamma S w c EQUiDrrtent Blanks (EBsk For sample 43974-013, the laboratory rejected
lead-212 and thorium-232 data due to low abundance. The sample results are qualified 'R"
(unusable).

2. Gamma SDec - EBs: For sample 43974-014, the laboratory rejected cesium-137, radium
226,lead-212, and thorium232 data due to low abundance. The sample results are
qualified 'R" (unusable).
3. Gamma Spec - Soil: For samples 43967431 to -039, the laboratory rejected thorium231
data due to low abundance. The sample results are qualified 'R" (unusable).

-

4. Gamma Soec Soil: For sample 43967-034, the laboratory rejected zirconium-95 data due

to low abundance. The sample result is qualified 'R" (unusable).

5. Gamma SDeC - Soil: Uranium-238 was detected in the EB associated with ARCOC
#604312. Uranium-238results for samples 43967-033 to -036 were less than (e)5x the EB
value and are qualified 'J, B2."
Data is acceptable except as noted above. QC measures appear to be adequate. The following
sections discuss the data review and validation.

Holding Times
Triiium, Gross AIDhalBeta. and Gamma Spec - EBs: The samples were analyzed within the
prescribed holding times.
Tritium, Gross AbhalBeta. and Gamma Spec - Soil: The samples were analyzed within the
prescribed holding times.

Calibration
Tritium. Gross AIDhalBeta. and Gamma Spec - EBs: Case narratives state all initial and
continuing calibration requirements were met.
Tritium. Gross AbhalBeta. and Gamma Soec - Soil: Case narratives state all initial and
continuing calibration requirements were met.

Blanks

-

Tritium EBs: No target analytes were detected in the method (MB).
Gross AIDha/Beta - EBs: No target analytes were detected in the MB except for beta.
The MB value for beta was < the MDA. Beta results were nondetect; no data are
qualified as a result.

-

Gamma SDec EBs: No target analytes were detected in the MB. Note the laboratory
rejected some analytes in the MB due to low abundance.
Tritium and Gamma Soec - Soil: No target analytes were detected in the MB.
Gross AIDhaBeta - Soil: No target analytes were detected in the MB except for beta.
The MB value for beta was < the MDA. Beta results were > 5x the MB value; no data
are qualified as a result.
Laboratow Control Sample (LCSI Anahws

-

Tritium, Gross AbhaBeta. and Gamma S ~ e c EBs: The LCS met QC acceptance
criteria.

-

Tritium. Gross AIDha/Beta. and Gamma S w c Soil: The LCS met QC acceptance
criteria.

Matrix Spike (MS)Anabses
Tritium, Gross AIDhaBeta. and Gamma SDec - EBs: No MS was run on this sample
delivery group (SDG). An MS was run on another SDG in the batch and met QC
acceptance criteria.
Tritium - Soil: The MS met QC acceptance criteria.

Gross AIDha/Beta - Soil: No MS was run on this SDG. An MS was run on another SDG
in the batch and met QC acceptance criteria.
Gamma SDec - Soil: No MS was run on this SDG.
Replicate Analyses

Tritium, Gross AIDhameta. and Gamma S ~ e c EBs: No replicate analysis was run on
this sample delivery group (SDG). A replicate analysis was run on another SDG in the
batch and met QC acceptance criteria.

-

Tritium and Gamma SDec Soil: The replicate analysis met QC acceptance criteria.
Gross AIDhalBeta - Soil: No replicate analysis was run on this SDG. A replicate
analysis was run on another SDG in the batch and met QC acceptance criteria.
Neqathre Mas

Tritium - EBs: The negative bias met QC acceptance criteria. The EB absolute values were >
the reporting limit (RL) but < the MDA; no data are qualified as a result.

-

Gross AlDhalBeta and Gamma SDec EBs: The negative bias met QC acceptance criteria.
Tritium, Gross Alphameta, and Gamma S ~ e -cSoil: The negative bias met QC acceptance
criteria.

Other QC
Tritium:
No tritium was detected in the EBs. No field blank (FB)was submitted on the ARCOC.
Field duplicate pair was submitted, however there are no 'required' review criteria for
field duplicate analyses comparability.

Gross AIDhalBeta:
No gross alphalbeta were detected in the E&. No field blank (FB) was submitted on the
ARCOC. Field duplicate pair was submitted, however there are no "required" review
criteria for field duplicate analyses comparability.
Gamma Soec:
The laboratory rejected data due to low abundance. Data are qualified as noted above in
the summary section.

No target analytes were detected inthe EBs except for uranium-238. Data are qualifiedas
noted above in the summary section.

No field blank (FB)was submitted on the ARCOC. Field duplicate pair was submitted,
however there are no 'required" review criteria for field duplicate analyses comparability.

No other specific issues were identified which affect data quality.
Please contact me if you have any questions or comments regarding the review of this package.

Analytical Quality Associates, Inc.
616 Maxine NE
Albuquerque, NM 87 123
Phone: 505-299-5201
Fa: 505-299-6744

Email: minteer@aol.com
MEMORANDUM

DATE:

September 25,2001

TO:

File

FROM:

Kevin Lambert

SUBJECT:

General Chemistry Data Review and Validation SNL
Site 46 Drilling, AWCOC No. 6O4310/604312/604563/6O4565, SDG No.
43967143974 (GEL), and Projed/Task No. 7225.02.02.06

-

See the attached Data Validation Worksheets for supporting documentation on the data
review and validation.
Summary

The samples were prepared and analyzed with accepted procedures and specified methods
(Chromium+6 - EPA7196A). All parameters were successfully analyzed. Problems were
identied with the data package that result in the qualification of data.

-

1. Chromium+G EauiDment Blank (EBsl: Samples were analyzed outside of the holding
time but were within 2x the method-specified holding time. Sample results were nondetect and are qualified “UJ, HT.”

2. Chromium+G - Soil: Chromium+6 was detected in the method blank (MB). Chromium+6
was detected in sample 43967-017 and was less than (e)5x the MB value; data is
qualified ‘J, B.”
Data is acceptable and QC measures appear to be adequate. The following sections discuss
the data review and validation.

Holdina Times
Chromium+6 - EBs: The samples were not analyzed within the prescribed holding times.
Sample results are qualified as noted above in the summary section.
Chromium+6 - soil: The samples were analyzed within the prescribed holding times.

’

Calibration
Chromium+6 - EBs and Soil: The initial and continuing calibration data met QC acceptance
criteria.

Blanks
-

-

Chromium+6 EBs: No target analyte was detected in the initial calibration blank (ICB).
continuing calibration blank (CCB), or MB.

-

Chromium+G Soil: No target analyte was detected in the ICB and CCB. Chromium+6 was
detected in the MBs. Sample results were nondetect and are therefore not qualified, except
as noted above in the summary section.
Laboratory Control SampleILaborabrY Control Sample Duplicate (LCSILCSD) Analyses

-

Chromium+6 EBs and Soil: The LCSlLCSD met QC acceptance criteria.

Matrix Spike (MS)Analyses
Chromium+G - EBs: No MS was run on this sample delivery group (SDG). An MS was run on
another SDG in the batch and met QC acceptance criteria.

-

Chromiurn+G Soil: No MS was run on this SDG. An MS was run on other SDGs in the
batch. QC acceptance criteria were not met due to matrix interference or were not applicable
since sample result were > 4x the spike concentration. No sample data were qualified as a
result.

Chromium+G - EBs and Soil: Replicate analysis met QC acceptance criteria.
Other QC

Chromium+G:
Chromium+G was not detected in the EBs.

No field blank (FB) was submitted on the ARCOC. Field duplicate pair was submitted,
however there are no 'required" review criteria for field duplicate analyses comparability.
No other specific issues were identified which affect data qualii.
Please contact me if you have any questions or comments regarding the review of this
package.

-

-
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Contract VerificaticslReview (CVR)

a

proiect Leader COLLINS

Project Name TUERAS ARROYO OP UNIT (SITE 46

Case No. 7225-02.02.C6

DRILLING)

AWCOC NO. 60)31o. 604312. ~)4563a

AnalyticalLab GEL

804565

In the tables below, mark any information that is missing or incorrect and give an explanation.
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ATTACHMENT N
NMED OB Analytical Results for SWMU 232-2

O L U L C UJ I V C W

1r~cIcLcv

ENVIRONMENT DEPARTMENT
DOE OVERSIGHT BUREAU
P.O. Box 5400
Albuquerque, New Mexico 87185-5400

@ OARY E. JOHNSON

MARK E. WEIDLER
SECRETARY

QOVmOR

I

' I

I

April 10, 1996

EDGAR T. THORNTO
_-_.

t

_-

eth Oms, AIP Point of Contact
U.S. Department of Energy
Kirtland Area Office
P.O. BOX 5400
Albuquerque, NM 87185-5400
Subject:

t'a .--s-i-t-eData transmittal from split soil 8amples232, Storm Drain Outfall, Tijeras Arroyo (OU 1309)
Sandia National Laboratory, September 6, 1994.

Dear Ms. Oms:
The New Mexico Environment Department (NMED) Department of Energy
Oversight Bureau (DOE OB) sta f split soil samples at OU 1309 on
September 6, 1994. The attach d sample results summary and data
ng transmitted for your thirty-day review. At the end of
iew period, the data will be made available for public
release.
Please contact me at (505)845-4103 or Martyne Kieling at
(505)827-1536 if you have any questions.
Sincerely,
I

Willia; Stone, Site POC, DOE Oversight Bureau
New Mexico Environment Department
WS:MK:mk

/NM ER Praject Manager

a

il Weber, Chief, DO
File. LOOK

c:\otice

...\cja-l309\ds090694

Bureau, NMED
KTK

4/10/96

State of New Mexico
ENVIRONMENT DEPARTMENT
DOE OVERSIGHT BUREA U
2044 A Galisteo Street
P.O.Box 26110
Santa Fe,New Mexico 87502

GARY E. JOHNSON

MARK E. WELDLER
SECRETARY

GOVERNOR

EDGAR T. THORNTON,111
DEPUTY SECRETARY

M E M O R A N D U M

TO :
FROM: /Vl(
DATE :
SUBJECT:

File
Martyne Kieling
March 25, 1996
Sample results summary
Split soil samples taken at Site 232, Storm Drain
Outfall, Tijeras Arroyo (OU 1309) Sandia National
Laboratory, September 6, 1994.

Project N o . SNL-1309-232-090694

Laboratory N o . AT1 No . 409320

Projec t Title
03/08/95

scription

Laboratory report date 10/12/94

Soil sample, Geoprobe with acetate sleeve
(011

(02)
(03)

Surface soil sample
Surface s o i l sample
Surface soil sample

A method 601.0 except where noted.

, Ba, Be(70911, Cd, Cr, Co, Cu, Pb, Mg,
Ni, Se(77401, Ag, Th(78411, Sn, V, and Zn.
atile Organics by
tile Organic
pha/Beta by m

method 8240.
EPA method 8270.

ied EPA method 900.0/9310 -

Field QC

No field duplicates, blanks, or trip

Page 2
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was out of limits, at 3 6 % . The sample was post spiked for
verification and was found to be with in limits. Because of
matrix interference, the minimum reportable limit for
beryllium was raised and verified on the graphite furnace by
method 7091. The other spiked recovery results were within
the limits of 80-120%. All metals were within the RPD limits
of < 2 0 %
The percent recovery or volatile organics was out of limits
loroethene, at 79%. The rest of the VOC analytes
for the investigation (RPD less than
etween 80 and 120%).
The semi-volatile
rcent recovery
hthene, 2 , 4 -n-propylamine, 1,4nol, and 4-nitrophen

he reagent blank. The
t 7 4 % , 70% and 78% resp

lytes were within the RPD limits of 1
i-quantitated

trol limits

e

a

!

SNL-1309-232-030694
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Results

Results for all sampling pa
Barium is
two orders of magnitude
site 2 3 2
undisturbed background
. Arsenic is also
somewhat higher than the site 232 background sample. Note
that a final determination has not been made regarding
background s o i l concentrations to be used for comparison
purposes at environmental restoration sites. Final
verification of sampling results will require comparison
with SNL sampling data. A copy of the original laboratory
data package is available from the NMED, Department of
Energy Oversight Bureau.
Data Summary Attached

mjk

3/25/96

Agency:
Project No.:
Project Title:
Sample Date:
Laboratory ID No.:

SAMPLE DATE
TOTAL METALS
antimony (6010)
arsenic (7060)
barium ( 6010)
beryllium (601017091)
cadmium ( 6010)
chromium ( 6010)
cobalt ( 6010)

copper

( 6010)
lead (6010)

lmanganese (6010)
mercury (7471)
nickel (6010)
selenium (7740)
silver (6010)
thallium (7841)
tin ( 6010)
vanadium (6010)
zinc (6010)
~~

-~

NMED Doe Oversight Bureau
SNL-1309-232-090694
SNL OU 1309 Tijeras Arroyo
Site 232, Storm Drain Outfall soil samples
232 west, 232 east, and 232 undisturbed
09-06-94
AT1 ID 409320

units
mgkg
mgkg

mska
mgkg
mgkg
mgkg
mgm

I

I mgkg I
I mgkg I
I mgkg I

I mgkg I
I mgkg I
mgkg
mgm
mglkg
mgkg
mmg

I
I mmg

Page 1 of 4

09-06-94
232 west

09-06-94
232 east

09-06-94
232 undisturbed

detection
limit

<5

<5
2.3

<5

<0.5

<5
e0.5

2.0
98

5
12

-

0.103
<1

98

4"
<0.5
6
5

<1**
C0.5
6
6

I
I

258
~0.2

I

7
<OS

I

6
15

349
<0.2
6

I

I

<1

I

<j**

~0.5

I

C0.5

6
5

I

6
16

1

265

I

c0.2

I

<0.5

<1
<1

I
I

I

<1
<5
<1
e0.2

7

<2

C0.5

g0.5

<l

<1

<l

<1

<0.5
<5

<OS

e0.5
<5

4.5

22
32

<5
24

25

35

35

<5
<1
<1

1

J

~~

SAMPLE DATE
ALPHA IBETA
(900.0/9310) modified
Gross Alpha
Gross Beta

units

09-06-94
232 west

09-06-94
232 east

09-06-94
232 undisturbed

pCi/L
pCiR

2.1 1+-0.48
2.54+-0.40

2.15+-0.51
3.49+-0.50

2.47+-0.54
3.07+-48

** = Minimum reportable limit (MRL) raised due to matrix interference.

Confidence limit on radiologicaldata = 2 sigma
Count duration = 30 Min

09-06-94
duplicate 232
undisturbed
3.32+-0.67
4.06+-0.56

09-14-94
Blank
<0.13 (BDL)
0.56+-0.12

Project No. SNL-1309232-090694

Page 2 of 4

SAMPLE DATE

VOLATILE ORGANICS (8240)
acetone

bromoform
brornornethane
2-butanone (MEK)
carbon tetrachloride
chlorobenzene
chloroethane
chloroform

rngkg
mgkg
mgkg
rngkg
I rnakq

I

09-06-94
232 east
4.0

09-06-94
232 west
4.0

units
rngkg

<0.25

I
I

rngkg
rngkg

q0.50
~0.50

<0.050
~0.050
<0.050
<0.050

I

I

I

I

q0.25
q0.50 .
~0.50
~0.050
<0.050
~0.050
C0.050
<0.050

09-06-94
232 undisturbed

<l.o

C0.25
C0.50

I
I

rnaka

<0.050

I

I molko I

<0.050

I ~0.050 I

C0.50
<0.050
<0.050
e0.050
<0.050
c0.050

trans-l,2dichloroethene

vinyl chloride
total xvlenes

<0.050
C0.050

.
Project No. SNL-1309-232-090694

0

e

SAMPLE DATE
SEMI-VOLATILE ORGANICS
(EPA 8270)
n-nitrosodirnethvlarnine

Page 3 of 4

units

09-06-94
232 west

09-06-94
232 east

mdka

<0.17

q0.17

-

09-06 94
232 undisturbed

Supple
emental
Ris
sk

Project No. SNL-1309-232-090694
SAMPLE DATE
SEMI-VOLATILE ORGANICS

I
I

Page 4 of 4

I
units

09-06-94 1
I 232 west I

ADDITIONAL SVOC (EPA 8270)

units

SEMI-QUANTITATED
cyclohexene

total oxygenated hydrocarbons
unknown
,

mglkg

I rnglkg I

I

mgkl

I

09-06-94
232 east

I

I

09-06-94
232 undisturbed

09-06-94

09-06-94

232 west
68

232 east

232 undisturbed

7B

5B

t

0.3

B = compound was also found in the reagent blank
= analyte not detected

I

I

09-06-94

I
0.3

1

i

1
t

I

b

I
I
I
I
I
I
I
$
I
I
I
I
I
I

I,
1

I

Sandia National LaboratoriedNew Mexico
Environmental Restoration Project
Supplemental Risk Document Supporting
Class 3 Permit Modification Process
October 2003

United States Department of Energy
Sandia Site Office
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1.O INTRODUCTION

This supplemental risk document was prepared to support no further action (NFA) determination
and subsequent removal of 16 Solid Waste Management Units (SWMUs) and 2 Areas of
Concern (AOCs) from the Hazardous and Solid Waste Amendments Module of the Resource
Conservation and Recovery Act (RCRA) Permit for Sandia National LaboratoriedNew Mexico
(SNUNM) (U.S. Environmental Protection Agency [EPA] ID No. 5890110518). See Figure 1-1
for the locations of these SWMUs and AOCs.
Initially, risk assessments were performed for these sites considering the designated land use
provided in the land use workbooks (DOE et al. September 1995, DOE et al. October 1995,
DOE and USAF January 1996, and DOE and USAF March 1996). However, in January 2001,
the New Mexico Environment Department (NMED) promulgated risk-based screening levels for
RCRA Corrective Action Sites in New Mexico (Bearzi January 2001). The letter stated that
“until statutory authority exists allowing restriction of future land use, corrective action sites
applying for NFA determination (an NFA) under a risk-based approach cannot use industrial
risk-based screening levels for soils.” SNUNM has determined from the letter that no more
SWMUs or AOCs will be approved for NFA, under either industrial or recreational land use,
unless the site also poses an insignificant risk to human health under the residential land use
scenario.

In addition, in April 2003, the NMED requested that SNUNM change its risk approach to include
the dermal pathway for all land use scenarios and to eliminate the food ingestion pathway for
the residential land use scenario.
This report presents a short site history and additional risk assessment analysis of 16 SWMUs
and 2 AOCs. Each of these sites has been proposed for NFA based upon industrial or
recreational land use scenarios. This supplemental analysis evaluates each site using a
residential scenario and is based upon guidance provided in NMED’s “Technical Background
Document for Development of Soil Screening Levels” (NMED December 2000). Appendix 1
contains the SNUNM default exposure pathways and input parameters. For SWMUs and AOCs
that exceeded NMED guidance risk levels, summary statistics (95% upper confidence level
[UCL] of the mean) were calculated following standard EPA guidance (EPA 1992) for the
chemicals that contributed the most to the overall risk.
Additional information containing more detailed descriptions of site location, site history, site
characterization, Voluntary Corrective Measures (VCMs)Noluntary Corrective Actions (VCAs)
(if applicable), verification sampling events, and other related data are contained in the
respective SWMU’s NFA proposal, Request for Supplemental Information (RSI), or Notice of
Deficiency (NOD) documents. Supplemental information for each SW MU is identified in
Table 1-1.
This report is organized by Operable Unit (OU) in ascending order with SWMUs in ascending
order within each OU.
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Bldg
828

TA-I

TA-II

TA-IV

94F

TA-V

94H

94B

TA-III

Table 1-1
Location of Supplemental Information for Each SNUNM SWMU or AOC Proposed for NFA

SWMUI

1302
1302

AOC
30
33

NFA Date Submitted1
Batch No.
September 30, 2001116
October 3, 199615

1302

828

December 1996

ou

NOD or RSI Submittal Date
NA
June 2001
September 10,2001

June 2001
July 16, 2001
(SWMU Assessment Report)

Comments
The June 2001 response was not
complete; the September 2001
response included results of
additional sampling and risk
assessment.
PCB immunoassay data in letter of
December 1996 indicated that
SNUNM did not consider this site a

SWMU.

s

s
8
9
v1
P

z

1303
1306

114
18

July 19, 199614
Aug 11, 199718

1306

26

June 1996

1306

35

June 1996

1306

107

June 1996

1306

241

June 1996

1309
1309
1309

230
231
232-1

August 28, 199512
August 28, 199512
August 11, 199718

Refer to footnotes at end of table.

January 31,2003
October 1997
July 1998
June 2002
October 1997
July 1998
August 14,2001
October 1997
July 1998
July 31,2001
October 1997
July 1998
August 9,2001
October 1997
Julv 1998
August 24,2001
December 2002
December 2002
December 2002

NFA originally proposed in the RFI
report in June 1996.
NFA originally proposed in the RFI
report in June 1996.
NFA originally proposed in the RFI
report in June 1996.
NFA originally proposed in the RFI
report in June 1996.

OU Name
Tijeras Arroyo
Foothills Test Area
Canyons Test Area
Canyons Test Area
Canyons Test Area
Central Coyote
Test Area
Southwest Test

NFA Date Submitted
Batch No.
August 11, 1997/8
October 3, 1996/5
September 30, 2001/16
September 30,2001/16
September 24,2002/17
August 31, 1999/14

NOD or RSI Submittal Date
December 2002
May 11,1998
NA
NA
NA
July 6, 1998

1335

TNT Site

September 24, 2002/17

NA

= Area of Concern.

AOC
NA
NFA
NOD

= No Further Action.
= Notice of Deficiency.

PCB
RCRA
RFI
RSI
SNUNM
SWMU
TA
TNT

= Operable Unit.
= Polychlorinated biphenyl.
= Resource Conservation and Recovery Act.
= RCRA Facility Investigation.
= Request for Supplemental Information.
= Sandia National LaboratoriedNew Mexico.
= Solid Waste Management Unit.
= Technical Area.
= 2,4,6-trinitrotoluene.

ou

E

1309
1332
1333
1333
1333
1334

SWMU/
AOC
232-2
66
948
94F
94H
9

ou

= Not applicable.

Comments

I

C
I
I
I
I
I
I
I

c
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1
1
I
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5.3

SWMU 232-1: Storm Drain System Outfall

5.3.1

Site Location and Operational History

SWMU 232-1, the Storm Drain System Outfall, at SNUNM is located about 120 feet southeast

of TA-IV on land that is owned by KAFB and leased to the DOE (Figure 5.3.1-1). SWMU 232-1,
encompassing 0.02 acre of unpaved ground, consists of a 70-foot-long earthen ditch that
occasionally receives storm water from both the unpaved TA-IV perimeter road and paved
storage yard located on the southwest side of Building 970A. The storm water is directed to the
site via buried piping and a concrete ditch. The southern end of the concrete ditch is the
discharge point where the earthen ditch (SWMU 232-1) begins.
The outfall was built in the early 1980s for the purpose of reducing the amount of soil erosion
caused by storm water. The site is situated at the slope break between the steeply sloping,
northern rim of Tijeras Arroyo and the nearly flat floodplain below. The vicinity of SWMU 232-1
is unpaved. Ground elevations at the site range from 5,384 to 5,368 feet amsl.

In the July 1997 NFA Proposal for SWMU 232, the potential COCs were considered to be
chromates, antifoulants, chromium, sodium hydroxide, hydrochloric acid, diesel fuel, and
mineral oil. This list of COCs was conservatively based upon chemicals used at TAW.

5.3.2

Results of Risk Analysis

The initial risk assessment calculation was performed using maximum COC concentrations and
the methods specified in NMED’s “Technical Background Document for Development of Soil
Screening Levels” (NMED December 2000). As shown in Table 5.3.2-1, the total human health
Hi (0.42) is lower than the NMED guidance value of 1 for the residential land use scenario. The
total estimated excess cancer risk is 1E-5 for the residential land use scenario. NMED
guidance states that cumulative excess lifetime cancer risk must be less than 1E-5 (Bearzi
January 2001), thus the excess cancer risk for this site is approximately equal to the suggested
acceptable risk value.
Although the total estimated excess cancer risk is approximately equal to the NMED guidelines
for the residential land use scenario, maximum COC concentrations were used in the risk
calculation. However, average concentrations are more representative of actual site conditions.
The 95% UCL of the average concentration for arsenic (2.9 mg/kg), the main contributor to the
excess cancer risk (Appendix 2), is lower than the background value of 4.4 mg/kg for the North
Area Supergroup; therefore, arsenic is eliminated from the risk calculation. With the removal of
arsenic, the total estimated excess cancer risk is reduced to 3E-6. Thus, using realistic
concentrations in the risk calculations that more accurately depict actual site conditions, the total
estimated excess cancer risk is lower than NMED guidelines.
In conclusion, human health risk is within the acceptable range according to NMED guidance for
the residential land use scenario.

b
1
I
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COC

Residential Land Use
Scenarioa
(Maximum Concentrations)
Hazard
Cancer
Index
Risk

Maximum
Concentration/
UCL
(mg/kg)

Residential Land Use
Scenarioa
(UCL Concentrations)
Hazard
Cancer
Index
Risk

I
Total
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5.4

SWMU 232-2: Storm Drain System Outfall

5.4.1

Site Location and Operational History

SWMU 232-2, the Storm Drain System Outfall, at SNUNM is located about 160 feet southeast
of TA-IV on land that is owned by KAFB and leased to the DOE (Figure 5.4.1 -1). SWMU 232-2
encompasses 0.07 acre of unpaved ground and consists of a 100-foot-long earthen ditch that
occasionally receives storm water from a paved storage yard located on the east side of
Building 983. Storm water is directed to the site via buried piping and a concrete structure,
which terminates at the upper end of the earthen ditch (SWMU 232-2).
The outfall was built in the early 1980s for the purpose of reducing the amount of soil erosion
caused by storm water. The site is situated at the slope break between the steeply sloping,
northern rim of Tijeras Arroyo and the nearly flat floodplain below. The vicinity of SWMU 232-2
is unpaved. Ground elevations at the site range from 5,340 to 5,330 feet amsl.
In the July 1997 NFA Proposal for SWMU 232-2, the potential COCs were considered to be
chromates, antifoulants, chromium, sodium hydroxide, hydrochloric acid, diesel fuel, and
mineral oil. The list of COCs was conservatively based upon chemicals used at TA-IV.

5.4.2

Results of Risk Analysis

The risk assessment calculation was performed using maximum COC concentrations and the
methods specified in NMED’s “Technical Background Document for Development of Soil
Screening Levels” (NMED December 2000). As shown in Table 5.4.2-1, the total human health
HI (0.04) is lower than the NMED guidance value of 1 for the residential land use scenario. The
total estimated excess cancer risk is 1E-6 for the residential land use scenario. NMED
guidance states that cumulative excess lifetime cancer risk must be less than 1E-5 (Bearzi
January 2001), thus the excess cancer risk for this site is also lower than the suggested
acceptable risk value.
In conclusion, human health risk is within the acceptable range according to NMED guidance for
the residential land use scenario.

1
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Table 5.4.2-1
Human Health Risk Assessment Values for SWMU 232-2 NonradiologicalCOCs

I
I

Maximum
Concentration

Residential Land Use Scenarioa
Cancer
Hazard
I

1
1
I
1

I
aEPA 1989.
bParameterwas not detected. Concentration assumed to be approximately one-half the detection limit.
COC = Constituent of concern.
EPA = U.S. Environmental Protection Agency.
J
= Estimated concentration.
mgkg = Milligram(s) per kilogram.
SWMU = Solid Waste Management Unit.
-= Information not available.
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APPENDIX 1
Exposure 'Pathway Discussion for Chemical and Radionuclide Contamination
Sandia National.Laboratories/New Mexico

APPENDIX 1
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL
AND RADIONUCLIDE CONTAMINATION
Introduction
Sandia National LaboratoriedNew Mexico (SNUNM) uses a default set of exposure routes and
associated default parameter values developed for each future land-use designation being
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of
exposure scenarios and parameter values are invoked for risk assessments unless site-specific
information suggests other parameter values. Because many SNUNM solid waste
management units (SW MUS) have similar types of contamination and physical settings,
SNUNM believes that the risk assessment analyses at these sites can be similar. A default set
of exposure scenarios and parameter values facilitates the risk assessments and subsequent
review.
The default exposure routes and parameter values used are those that SNUNM views ad
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and
parameter values in future risk assessments.
At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base.
Approximately 240 potential waste and release sites have been identified where hazardous,
radiological, or mixed materials may have been released to the environment. Evaluation and
characterization activities have occurred at all of these sites to varying degrees. Among other
documents, the SNUNM ER draft EnvironmentalAssessment (DOE 1996) presents a summary
of the hydrogeology of the sites and the biological resources present. When evaluating
potential human health risk the current or reasonably foreseeable land use negotiated and
approved for the specific SWMWAOC, aggregate, or watershed will be used. The following
references generally document these land uses: Workbook: Future Use Manaclement Area 2
/DOE et a/. September 1995); Workbook: Future Use Management Area 1 (DOE et a/. October
1995); Workbook: Future Use Management Areas 3 , 4 , 5 , and 6 (DOE and USAF January
1996); Workbook: Future Use Manaqement Area 7 (DOE and USAF March 1996). At this time,
all SNUNM SW MUShave been tentatively designated for either industrial or recreational future
land use. The NMED has also requested that risk calculations be performed based upon a
residential land-use scenario. Therefore, all three land-use scenarios will be addressed in this
document.
The SNUNM ER Project has screened the potential exposure routes and identified default
parameter values to be used for calculating potential intake and subsequent hazard index (HI),
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure
routes that could potentially be of significance at a specific waste site. These potential exposure
routes consist of:
0

Ingestion of contaminated drinking water

0

Ingestion of contaminated soil
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0

Ingestion of contaminatedfish and shellfish
Ingestion of contaminatedfruits and vegetables

0

Ingestion of contaminated meat, eggs, and dairy products
Ingestion of contaminated surface water while swimming

0

Dermal contact with chemicals in water
Dermal contact with chemicals in soil
Inhalation of airborne compounds (vapor phase or particulate)

0

@

External exposure to penetrating radiation (immersion in contaminated air;
immersion in contaminated water; and exposure from ground surfaces with
photon-emittingradionuclides)

Based upon the location of the SNUNM SWMUs and the characteristics of the surface and
subsurface at the sites, we have evaluated these potential exposure routes for different landuse scenarios to determine which should be considered in risk assessment analyses (the last
exposure route is pertinent to radionuclides only). At SNUNM SWMUs, there is currently no
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on
site. Additionally, no potential for swimming in surface water is present due to the high-desert
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993),
risks resulting from immersion in contaminated air or water are not significant compared to risks
from other radiation exposure routes.

For the industrial and recreational land-use scenarios, SNUNM ER has, therefore, excluded the
following four potential exposure routes from further risk assessment evaluations at any
SNUNM SWMU:

0

Ingestion of contaminated fish and shellfish
Ingestion of contaminated fruits and vegetables
Ingestion of contaminated meat, eggs, and dairy products
Ingestion of contaminated surface water while swimming
Dermal contact with chemicals in water

That part of the exposure pathway for radionuclides related to immersion in contaminated air or
water is also eliminated.
Based upon this evaluation, for future risk assessments the exposure routes that will be
considered are shown in Table 1.
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Table 1
Exposure Pathways Considered for Various Land-Use Scenarios
Industrial
Ingestion of contaminated drinking .
water
Ingestion of contaminatedsoil
Inhalation of airborne compounds
(vapor phase or particulate)
Dermal contact (nonradiological
constituents only) soil only
External exposure to penetrating
radiation from ground surfaces

Recreational
Ingestion of contaminated
drinking water
Ingestion of contaminated soil
Inhalation of airborne
compounds (vapor phase or
particulate)
Dermal contact (nonradiological
constituents only) soil only
External exposure to
penetrating radiation from
ground surfaces

Residential
Ingestion of contaminated
drinking water
Ingestion of contaminated soil
Inhalation of airborne compounds
(vapor phase or particulate)
Dermal contact (nonradiological
constituents only) soil only
External exposure to penetrating
radiation from ground surfaces

Equations and Default Parameter Values for Identified ExDosure Routes

In general, SNUNM expects that ingestion of compounds in drinking water and soil will be the
more significant exposure routes for chemicals; external exposure to radiation may also be
significant for radionuclides. All of the above routes will, however, be considered for their
appropriate land-use scenarios. The general equation for calculating potential intakes via these
routes is shown below. The equations are taken from “Assessing Human Health Risks Posed
by Chemicals: Screening-Level Risk Assessment” (NMED March 2000) and ‘Technical
Background Document for Development of Soil Screening Levels” (NMED December 2000).
Equations from both documents are based upon the “Risk Assessment Guidance for Superfund
(RAGS): Volume 1 (EPA 1989, 1991). These general equations also apply to calculating
potential intakes for radionuclides. A more in-depth discussion of the equations used in
performing radiological pathway analyses with the RESRAD code may be found in the RESRAD
Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of Energy
(DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 1993).
The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site
cleanup regulations. RESRAD code has been verified, undergone several benchmarking
analyses, and been included in the International Atomic Energy Agency’s VAMP and BlOMOVS
II projects to compare environmental transport models.
Also shown are the default values SNUNM ER will use in RME risk assessment calculations for
industrial, recreational, and residential land-use scenarios, based upon EPA and other
governmental agency guidance. The pathways and values for chemical contaminants are
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters
that are left as the default values provided with the code are not discussed. Further information
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or
http://web.ead.anI.gov/resrad/documents/.
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Generic Equation for Calculation of Risk Parameter Values

@ cancer
The equation used to calculate the risk parameter values (Le., hazard quotients/Hl, excess
risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure
pathways and is given by:
Risk (or Dose) = Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological)

where;

C
CR
EFD
BW
AT

= contaminant concentration (site specific)
= contact rate for the exposure pathway
= exposure frequency and duration
= body weight of average exposure individual
=time over which exposure is averaged.

For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI)
is the sum of the riskddoses for all of the site-specific exposure pathways and contaminants.
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly
to the exposure guidelines of 15 millirem per year (mredyear) for industrial and recreational
future use and 75 mredyear for the unlikely event that institutional control of the site is lost and
the site is used for residential purposes (EPA 1997).
The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess
cancer risk resulting from the COCs present at the site. This estimate is evaluated for
determination of further action by comparison of the quantitative estimate with the potentially
acceptable risk of 1E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the
COCs present at the site. This estimate is evaluated for determination of further action by
comparison of this quantitative estimate with the EPA standard HI of unity (1). The evaluation of
the health hazard from radioactive compounds produces a quantitative estimate of doses
resulting from the COCs present at the site. This estimated dose is used to calculate an
assumed risk. However, this calculated risk is presented for illustration purposes only, not to
determine compliance with regulations.
The specific equations used for the individual exposure pathways can be found in RAGS
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar
equations for the calculation of radiological exposures.
Soil Innestion
A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion
can occur from sources such as unwashed hands introducing contaminated soil to food that is
then eaten. An estimate of intake from ingesting soil will be calculated as follows:

I, =
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where:

Is
C,
Iff
CF
EF
ED
BW
AT

= Intake of contaminant ,,om sc igestion (milligrams [mgykilogram [kgl-day)
= Chemical concentration in soil (mg/kg)
= Ingestion rate (mg soil/day)
= Conversion factor (1E-6 kg/mg)
= Exposure frequency (daydyear)
= Exposure duration (years)
= Body weight (kg)
= Averaging time (period over which exposure is averaged) (days)

It should be noted that it is conservatively assumed that the receptor only ingests soil from the
contaminated source.
Soil Inhalation
A receptor can inhale soil or dust directly by working in the contaminated soil. An estimate of
intake from inhaling soil will be calculated as follows (EPA August 1997):

I, =

C, * IR* EF * E D * K ~ ~ ~ ~ P ~ ~ )

BW * AT

where:
IS

C,
IR
EF
ED
VF
PEF
BW
AT

= Intake of contaminant from soil inhalation (mg/kg-day)
= Chemical concentration in soil (mg/kg)
= Inhalation rate (cubic meters [m3]/day)
= Exposure frequency (daydyear)
= Exposure duration (years)
= soil-to-air volatilization factor (m3/kg)
= particulate emission factor (m3/kg)
= Body weight (kg)
= Averaging time (period over which exposure is averaged) (days)

Soil Dermal Contact

0,=

C,* CF *SA*AF * A B S * EF * ED
BW*AT

where:

D, = Absorbed dose (mg/kg-day)
C, = Chemical concentration in soil (mg/kg)

CF
SA
AF
ABS

EF

= Conversion factor (1E-6 kg/mg)
= Skin surface area available for contact (cm2/event)
= Soil to skin adherence factor (mg/cm2)
= Absorption factor (unitless)
= Exposure frequency (eventdyear)
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ED = Exposure duration (years)
BW = Body weight (kg)
AT = Averaging time (period over which exposure is averaged) (days)
Groundwater Ingestion
A receptor can ingest water by drinking it or through using household water for cooking. An
estimate of intake from ingesting water will be calculated as follows (EPA August 1997):

I, =

C,

* IR * EF * ED
BW*AT

where:
,I
C,
IR
EF
ED
BW
AT

= Intake of contaminant from water ingestion (mg/kg/day)
= Chemical concentration in water (mg/liter [L])
= Ingestion rate (Uday)
= Exposure frequency (daydyear)
= Exposure duration (years)
= Body weight (kg)
= Averaging time (period over which exposure is averaged) (days)

Groundwater Inhalation

e

The amount of a constituent taken into the body via exposure to volatilization from showering or
other household water uses will be evaluated using the concentration of the constituent in the
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from
groundwater will be calculated as follows (EPA 1991):

I, =

C,

* K * IRi* E F * E D
BW*AT

where:
= Intake of volatile in water from inhalation (mg/kg/day)
C, = Chemical concentration in water (mg/L)
K = volatilization factor (0.5 Um3)
IRi = Inhalation rate (mVday)
EF = Exposure frequency (daydyear)
ED = Exposure duration (years)
BW = Body weight (kg)
AT = Averaging time (period over which exposure is averaged-days)
I,

For volatile compounds, volatilization from groundwater can be an important exposure pathway
from showering and other household uses of groundwater. This exposure pathway will only be
evaluated for organic chemicals with a Henry’s Law constant greater than 1x l 0-5and with a
molecular weight of 200 gramdmole or less (EPA 1991).
Tables 2 and 3 show the default parameter values suggested for use by SNUNM at SWMUs,
based upon the selected land-use scenarios for nonradiological and radiological COCs,
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respectively. References are given at the end of the table indicating the source for the chosen
parameter values. SNUNM uses default values that are consistent with both regulatory
guidance and the RME approach. Therefore, the values chosen will, in general, provide a
conservative estimate of the actual risk parameter. These parameter values are suggested for
use for the various exposure pathways, based upon the assumption that a particular she has no
unusual characteristics that contradict the default assumptions. For sites for which the
assumptions are not valid, the parameter values will be modified and documented.
Summaw
SNUNM will use the described default exposure routes and parameter values in risk
assessments at sites that have an industrial, recreational, or residentialfuture land-use
scenario. There are no current residential land-use designations at SNUNM ER sites, but
NMED has requested this scenario to be considered to provide perspective of the risk under the
more restrictive land-use scenario. For sites designated as industrial or recreational land use,
SNUNM will provide risk parameter values based upon a residential land-use scenario to
indicate the effects of data uncertainty on risk value calculations or in order to potentially
mitigate the need for institutional controls or restrictions on SNUNM ER sites. The parameter
values are based upon EPA guidance and supplemented by information from other government
sources. If these exposure routes and parameters are acceptable, SNUNM will use them in risk
assessments for all sites where the assumptions are consistent with site-specific conditions. All
deviations will be documented.
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Table 2
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios
Parameter

Exposure Frequency (day/yr)
Exposure Duration (yr)
Body Weight (kg)
Averaging Time (days)
for Carcinogenic Compounds
(= 70 yr x 365 day/yr)
for Noncarcinogenic Compounds
(= ED x 365 day/yr)
Soil Ingestion Pathway
Ingestion Rate (mg/day)

Industrial

Recreational

Residential

250avb
25a.b,c
70ab.c

52 wk/yr)agb
30a.b.c
70 Adultasb*c
15 Childalblc

35Oasb
30a~b.c
70 Adultasbnc
15 Childatbsc

25,550avb

25,550asb

25,550 a*b

9,125 a*b

10,950a*b

10,950 a,b

100aJJ

200 Childavb
100 Adultaib

200 Child asb
100 Adult a,b

15 Childa
30 Adulta
Chemical Specific
1.36Ega

10 Childa
20 Adulta
Chemical Specific
1.36Ega

2.4a

2.4a

0.2 Childa
0.07 Adulta
2,800 Childa
5,700 Adulta
Chemical Specific

0.2 Childa
0.07 Adulta
2,800 Childa
5,700 Adulta
Chemical Specific

Inhalation Pathway
20aeb
Inhalation Rate (m3/day)
Volatilization Factor (m3/kg)
Chemical Specific
1.36Ega
Particulate Emission Factor (m3/kg)
2.4a
Ingestion Rate (liter/day)
Dermal Pathway
Skin Adherence Factor (mg/cm2)
Exposed Surface Area for SoiVDust
(cm2/day)
Skin Adsorption Factor

0.2a
3,300a
Chemical Specific

aTechnicalBackground Document for Development of Soil Screening Levels (NMED December 2000).
bRiskAssessment Guidance for Superfund, Vol. 1, Part B (EPA 1991).
CExposureFactors Handbook (EPA August 1997).
ED = Exposure duration.
EPA = U.S. Environmental Protection Agency.
hr
=Hour@).
kg = Kilogram@).
= Meter(s).
m
mg = Milligram(s).
NA = Not available.
wk =Week(s).
yr
=Year@).
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Table 3
Default Radiological Exposure Parameter Values for Various Land-Use Scenarios
Parameter

Industrial

8 hr/day for
250 daylyr
25a9b
70 Adulta*b

Exposure Frequency
Exposure Duration (yr)
Body Weight (kg)

r

Ingestion Rate
Averaging Time (days)
(= 30 yr x 365 day/yr)
~~

___

Tnhalatio-athwaF
inhalation Rate (m3/yr)
Mass Loading for Inhalation g/m3
Food Ingestion Pathway
Ingestion Rate, Leafy Vegetables
(kg/yr)
Ingestion Rate, Fruits, Non-Leafy
Vegetables & Grain (kg/yr)
, Fraction Ingested

1

Recreational

I

Residential

3Oavb
70 Adulta*b

365 day/yr
30avb
70 Adultaib

100 mg/dap

100 mg/dap

100 mg/dap

10,950d

1 0,950d

1 0,950d

7,30Odse
1.36 E-!jd

1 0,950e
1.36 E-5

NA

NA

16.P

NA
NA

NA
NA

101 .8b
0.2!jbpd

4 hr/wk for 52 wk/yr

I

7,30Odpe
1.36 E-5

aRisk Assessment Guidance for Superfund, Vol. 1 , Part B (EPA 1991).
bExposure Factors Handbook (EPA August 1997).
CEPARegion VI guidance (EPA 1996).
dFor radionuclides, RESRAD (ANL 1993).
eSNUNM (February 1998).
EPA = U.S. Environmental Protection Agency.
= Gram(s)
g
hr
= Hour(s).
kg = Kilogram(s).
m
= Meter(s).
mg = Milligram(s).
NA = Not applicable.
wk =Week(s).
yr
= Year(s).
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APPENDIX 2
Calculation of the Upper 95% Confidence Limits of
Mean Concentrations

APPENDIX 2
CALCULATION OF THE UPPER 95% CONFIDENCE LIMITS OF
MEAN CONCENTRATIONS

For conservatism, Sandia National LaboratoriedNew Mexico uses the maximum concentration
of the constituents of concern (COCs) for initial risk calculation. If the maximum concentrations
produce risk above New Mexico Environment Department (NMED) guidelines, conservatism
with this approach is evaluated and, if appropriate, a more realistic approach is applied. When
the site has been adequately characterized, an estimate of the mean concentration of the COCs
is more representativeof actual site conditions. The NMED has proposed the use of the 95%
upper confidence limit (UCL) of the mean to represent average concentrations at a site (NMED
December 2000). The 95% UCL is calculated according to NMED guidance (Tharp June 2002)
using the US. Environmental Protection Agency ProUCL program (EPA April 2002). Attached
are the outputs from that program and the calculated UCLs used in the risk analysis.
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